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e &^S2I Aiaia bH:^:(USB)a ¥tj5l5fe 3dOII 2iD. SSEH^oi USB tH^OII S^o^fe ¥tJ 

olM£1, IJDia USB 2iEHlIII0l±:(HI S^EIfe 5MS ^XlSm, 01^ 2i(HIA1 ¥ij etJg 4iAI§} 

Q. ^t! siMfe asEifif stjs asm. ciamiiiisai use imids^ti tj^s, obioi^iS^Eia ti 

USB nH?:!2S fflStaD. ¥tl USB 5Mfe 3| □Umir^OII SlU S*^ail. ¥61 8IM21 ea!oi:)ii 

¥d-usB m^9\ a&s smD. o^uo| ^t^ s^^m^ Sfe^ ^4*01 ¥d 5s:l^ s^eijis}. oIusi 
5lH:)^ oiusi ¥tj s^oii msg^^s ?a6^fe as :JjfeohD. ¥d ¥ti 2^21011 ^gsj 

ClUfOI^: ij^IIB USB-¥tl &mm mW USB OiHeil;?: ai • SSSJKHI 2I§[ dlSAjSloi 

4»6J» IISS CltilOIri: ilgXIS SSSD. 0I31S SSSO^W, Zf S6J£ :'^feoH^!Q. 

aiH£ 



SAilAI 

£32) 2}B§1 as 

E IS B aSSI SXIWIS £AI& S^E. 
£ 2^ ¥6j l!^(wlreless packet)2l =?^mB 

E 3S 6|^(wjreless hub)(3)£f ¥tj 5M(wireless port)(5)ei §^AI£I »£l S.mm UEIUIfe £3. 

E 4fe ¥dd 5|^(3)2f SSad) etJ2l SM§ UEILHfe ES. 

E 5fe ¥d SdAia nH?lSI Oieg UEIUIfe ES. 

E 6S SJI/?HIHAI(suspension/resumption)ei flEIS UEHJIfe SME. 

E 7S gJI/JH;HA|2l XH£ie UEILHfe SSE. 

E 8S Z}(inter-host) gdAISi g = Ei A S! BSI :?lfe MSjE. 

E 9fe DDB2I :>lfe gs«E. 

E 10S ^±E. 21 mtim 3¥°l S(3(connection establishmenOS ?l§[ ^-IBI sgS UBLH 

ES. 

E IIS 2} StJ2l »£l m.mm EAISIfe ES. 
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1 : m^B 
5 : ¥&1 

9 : USB glMSa 
13 : 3]^B 
17 : B\0\ A 
21 : ¥d ^4=tlD\ A 

25 : B 

29 : SHy^Ei 

33 : USB a^ea 
53 : m^a B 

59 : ¥tJ 5lS A 
61 : ¥d B 
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3 : ¥d 6iH 

7 : cmmi^ 

11 : USB 

15 : USB eiEHIHIOI± A 

19 : mm 

23 : ¥6j ^4=<iJ:'l B 

27 : USB 2iElfiil01± B 

31 : USB 
51 : S^H A 

55, 57 : USB 
60 : DDBa 
62 : DDBb 



63. 65. 67, 69: 5^ 

mmo\ ^o\^ ai n go^£i eai:?i^ 

B m^B mtil i^g(wireless communication method)Oil Bel 51^^. S^H 
Bfll(computer)OII MXIB USB (Universal Serial Bus: mm h\zm W±)Oil ^id^S □ tI^OI^^(device)M 
m^ol^ ^^011 310ID. EEm. ¥6j USB^ Si:iM(inter-host)2i e^ie J\^om ^^SOII ^^a.^ 
3iOID. 

USBfe ^^B2\, U\^±:, H§JH m9Ji m • XH^ CidfOlr^M S^ofe H^^-g El S2iM(Point to 

MultiPoint)o| mm £1811110!:^ (standard interface)^Ai ^^§EJOi 2iD. 013011^. 

Qll. D^^^fe 0^^^ S^OII. H&iElfe MgjEi SMOil. SiJB Aiai^ SMOil g]U ^^01 ClbfOlrr^^DKa 
S^^H(connection destination)^ ^^oHO^xHXI&l. Oiae.^ USBM ^SiKHI USB SMOil USB \im 
CmO\±m S^oife 3d&[oS ^^of^D. USBfe St • eiMSlKHot Plug Unplug)o| D\^m 

Ai5M(support)o^:Q SI^H^. S^EI effll:?^ MM ^0IE^£ §016F:HI m^0\ Jmo\D, naU. in^ 
^^21 ^^aU PDA (Personal Digital Assistants) e2l :'i:'ICHI 2l£^ Oie(mobile) ^SOilAi^ USB ^10! 

MEi g^eio^s A^ex^oll:)^lfe e ^soi acK sEm, ^^'Ei2j ^mo\\ mw ^^eh ^^oii m^oi ^ 
91l\. II^s.^A^, oi£i§[ oi§ ^^soiiAi^ ¥^ s^oi 5101 bf^^^'o^D. 

aXH°l ¥iy SdJ Al^lioj U\Bi^21 LAN2I IEEE802.11iU IrDAM M ^ S!D. 

IEEE802.11g g^.EI7}|£l mtim ^Sjog ^^£101 SlU. §SE^£^ ClbhOi^ 2121 e^SOl OFLi 
D. e^m. IrDAfe H£JM21(point to point) m^m SHIS miQ 2i0^. USB£^ H2JM-^EI H£iM 
B ^XHSAife Ha CH^^o^ e^22 SIXI ^D. USBfe 013121 PCCpersonal computer) J\D\9Ji ElEiEII 

01^:^21 m j\^^o\ ^n. :ii:7ioii u\Em ^^tsjoisjQ. a:^^^A^, usbm ^idSfa ^ 91 

o^. I'PIM 0H¥ Zi^ai S^oF^ 4^B0l M ^ SID. 

ZlsjC-ll, USB2I ¥^£[011 QHoH h\K\el gslo^Aife. IBM TDB Vol. 40 No. 04(19971^ 4^) p87 - p880l 91 

D. n^^u, ¥d^^ e^ gooi gx-iiaoii cHoHAife aai usaoi sixi sd. se§i. s^ei lhoii ^eh^ei 

^XH6^fe \H±m ¥id S^Cwireless module)e S^oHI. 3 W±Oil S^o^^ □bmi±OII£E ¥^ 5E^ 
e S^ofe AI±ijOI IBM TDB Vol. 37 No. 04B(1994i^ 411) p91 -93011 ;HAI£J01 2iD. HaU, 01 
OII£ USBM ¥>dS^^^ S¥2I eXHISOII CHoHAIfe SSi J\JAEiX\ S^Q. 

^901 olPIIX^o^^ :?i^sj jh^m 

USBOilAi^ g^Ei USB(HI S^S Clb^OI^M ^£I6HI, gS(polling)0)l 2lott Ug2l 

^ ^^EH ^§f2i ^mm mo\^ h\±^ =?^m mmo\x\^, oias ¥tj2Hf toi^ 01^21 4 mmD\ a 

D. 

(1) nil^Li 4^^Xi2l XI S (Designation of packet destinations) 

USB nil?L!2l <^iiJxH^ n K\mmk\9i Elbmi^: ^«OII 2I0H esi(dynamically)oS ^Sm^ USB OIHSI^ 
EE^ blSAIsjoj w± . SM^XKnon-speclfied bus topology)OII 2I6H XISEID. ¥61 e^OilAI^ am 
h\±mii}9Ji WEai±2l e^OI OlI^^EI^ a OI£l(HI, m^sl W± • SM^XIM D\So\^ 5101 ^Bo\°^, H 

(2) §e2l AlZfst Xi|ot(tjme limitation for a response) 

USB2I Afi^Oim^. S:±:M(host) EEfe S<J3(functiOn)o^^El W^m ^^el ClbfOI^^ 16b|M AIZXS^ 
AIOII^ 1.33/s) OILHQII m^m ^01 S^SD. Zl^^U. ¥^ mtl ^Hf^^^ 12Mbpsoi 

AI21 USBSDSE ^EIH. nH^2] alEIM ?loH ¥SdEi:'f2l 01I3FLI e(mechanism)OI ^SotlXlfe 
(DiSOil. b\± • eOlSIEE AI2f(bus turnaround time)a S<^ol^ Sg+o^D. 

(3) HaigJ e:>l(Frame synchronization) 

USBfe ^^Ei ^X-ll'^^£121 1msO| Haigj iU- ^Z^l oF:?I ?IoH, S:7|S^o^ ^^^Ei^ SOF HH^e A^go^D. 01 

m^s s^ai Haigj ;hai aizioii ^aaoiot 6\x\2i. ¥id ^^oiiAi^ ^?i2i s^ioii mm aizis s 
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SOI 2Ka6H5JD. 

(4) tl^i^ ^^EHOl! 21 s^ HI01(Control provided by the signal line state) 

USBOIlAi^ S^(connection) • gB(disconnection) • §XI(suspension) • XH^H (resumption) • 
El^^(reset) m9\ Ji\0\^ M^m A^eo^JI SH. ^'afd ^a9Ji §21 ^SKstatic changes)01l Ui^ m 
IIE!D. 01518 n CHS^ ^>iJS ^ S!D. 

Oianm i^oHOll CHollA-i^ X\^D\I\ Em USaOi aill a^H. USBM ^tl^fof^ AI^^ 01¥01XIXI 

m^M. m m^2\ usea w±m ^timm mm ^di^ eaiM ^^ofe aae ai^ofe 

Q. 

5£a[. USBM ^d^i^o^Mi ^lOlM 3^21 ¥g SaiM SOHH. Clbmi^a • OlMg S0I6^:«I Mh\m 
^ 2iSE^ o^^ 3iSE ^SjOID. 

^tj USBB ^SAIiJo^W, s.±E: 2} StlM :?^^o^:HI offe J\=?m mSofe 3!£ ^ 
S ^^SOilAi^. ^^EH^o| USB S^o^fe ¥id 61H(wireless hub)£f. ^t^i o^^ cHm 

m 5i0lE^£ gn. olo^ citimi^df mm)9\ usb oiaoiioi^aii s^s ^ximn. oie z!oiiai 

¥ti mtim ^h\ma. aiM^ ssaa mtim m&n. am\±^9i (oiof. 

DSifi^^(downstream)0IEH2 ofe 2ie) USB ^tfl tlS.^. □mO!±:S^a2l ¥>d 6Js 

m USB nH^og ^s^^tQ. 5Mfe 2| □fcjmii^oii am ssfan, ^ti 6^^2^ e^6j:>ii ¥>d-usB m 

¥>d SMOil CHgof£^ ^^ofe 51£ :?^^o^D. ^tl ^ ¥>d HMfe ^^2^011 Clbmi^: ^ 

^JKID)S i^^:n. USB-¥d [fflOll usb OiSair^ ^ hHr^i • SM^JIOil blSAm^ ^>iix4 XIS 

8 Cltimi^ ^'^Xf^ ^2>£!D. 

¥61 51^ LHOil^ fe^^^i.^ blttl (bidirectional buffer):?^ ^XIEJH, ¥d 61^^ ^tl M^m tHttiEl ^^EH 
(HI TtE} CH£I gse ^£^D. g^HS¥H2l USB fcHIHOII XiS(store)Ei2. ¥6j OHxIKwireless 

medium):?^ Km D\^m^ AIS0IIA1 ^aSID. ¥^ SMfe 01 ¥id ffiiaie USB l^^S IH^^^ 

o^Mi □b^OI±OII ^i:ll£^D. Db^OI^^^EiSI ggS ¥tJoS ^^TiO\ ^tlTiH. DAI ¥^ Wffl 

(Ml x-i§^&D. ai^^ g^a^^a lh^oi siie 4=^^iJofs. mm lhoii ni^E! cibmi^^^aoi 

§Se ^#0^01 USB W^DII ^mmC\. aj^Oll 240^A^A^2I il^£l USB HH^ 4^>iJ(MIAi¥EH Cfg^Mil 

o^^Q2l ¥6j EH^ <^6i7)^XI2J J\^} m^&: mm ^tllX^9^ mtil a^(IN/OUT) Mg!l?ii^(transactions)a 

S¥ ¥Ai£iii. s^aoii^ au\o\±D\ x^^\m MK\m ^ si^ ond aie aaiofe nak ti}^j\ ^ti 

B. SETUP Ma^^ii^^S i>^^^ ¥tj ^#£1152. g^aOllfe ACK^ eS§^Q. 0IM2I ^^21 ^stOII 2I6H 
USB2I EiS O^S(time out)B alEISD. 

¥6j a<M^ §:?|S|o^ ^^EHM £A|o^^ iIH5l»e ^^^(broadcast)oH2, ¥{d SM2I e^^^e HIOi^MlF 
eAIOil ¥^ Al±ij LH2I Hai^ e:JIS ^XIs^CK • • Sl^ ?1I0I3 ^(remote wake- 

up) e2l DbFOIii^^oi ^^EHOII ^Zi ¥id 01 ilH^Oil CH^^ e&o^Ai ^^EH ^a^M 5jH()il 

s2i£[D. s^^oii m^m ^se ^ji ^h, j^-iioioii x\mm ^eumxi §£2i ^oi^ 

^SoUi. mm tim l]^l3^Llgl^2l g^s Ai2ioii^ ^§^21 ^mm B\mo\^m 6\ji aiD. 01 ai 

2121 Mm§(uncertainty)e ^^'o\D\ ^m. IIH^Oll^ OlIS AI^^IU21 SxKshift)M SAIe^D. ^1 
SMfe X\2^ M^dnternal clock)OII 2loH mJl flU^e DbfOl^^o^ ^^JiJo^XIB. ^^02^21 

Sxte 01 m^0\\ 2loH SSe^D. s^B. EI^M • eXIS2j S^aS^H2l 5^ HIO] S§8 ¥^1^ 

iiii^o^Ai ¥d siH^va ^iiiitiii. ¥d oi^ie usb {i1s.{^2\ ^^eh ^sf^ ^&£[d. oim 

EH^m ¥>d mO\ 11H5J0II 2I6H USB ^^EHM J^lgiOl eX|-^^D. 

5E§[. ^ Al^ilOilAi^ 2eW2J 2^ fe^EHI^f ^XlSD. ^^EH2f. mX\ &^EH2f e:?f2J 

EliOID. ¥t1 S^fe ^B ^^EHOilAi^ ^alOil 1al2l bl^^. eil ^^EH2I S^OII^ OH2I flU^ 

m^^ ^^EH2i cibmi^^ ^:^i liH^d ^tim oiisoni 2^x1 ::?iz[8 mj\m ?I6h ^fis^ ^21 mx^m 

2J al^M X-||21oF:2^ SXIAI^CK OlOil QEF. S^aOII 2IS XilOiM :?f^o^:>ll iMU eAi 

Oil. ^CH D\D\0\\ m^21 D\=?m ^^£^D. 

^ m^9\ sss DAI sEiofa olo^2f ^D. s^asi e^ofe xiii ¥>ij §ixioii dioH. ii\2 ^ti ^x\mm 
:?pioii s^^):^^ s^e mmm xiii ¥6j sxi^2i s^e 5j:?^6^^ aie udlh^ hh^ 
m H11 ¥id ^xi^^a 4^6Jofe aioii e&o^ol xf<i]2i ssm ^mm r=? m^m. mtioi^ ±m 
m, ^sa2i b\±o\\ b\± s^ossjog^ ys)M si^ofe a^:^^ n^^e <^t:iio^^ adoii m 

SofOl ±§2t IIH?^OS2ioSfe ACK)e ^^mfe ^giiU. fe^:'l Iil2 ¥6j 5^XlM <^iJxH^Ai XlSmXl 

fiH^e 4^^im^ aaoii g&moi u\± ssm oieoH mmu\m. 5m ei^2f j^n ¥dd §^xi2i ss2i 
mm sofe ±ijs ^Ai£[D. oi2f soi o^a. eejoi s^^o^:}^l ^Aia m2im mm. mz ¥d sxi^ 

:i:S2l IIH^e ^011. ^^:^l X-il2 ¥^ ^Xm ^tlX^^k\ XISo^ ^1^ l^S <^^6f^ 5!(HI gS6^01 

w^m ^tioi^ ±^9.^ ^=?\o^s^^ 6^ 2!£ oiq^ oi34E. ±s2i m^m mi ¥iii 

sflg ^tim ^ sife UDLHH, m^m dai as afi:J^ aD. 

SE£.K g^aSf eiliofe I-1I1 ¥^ ^X\D\. m ¥^ SxKSSS^o^^ ^x\9i S^i^)2f S^M m^lJ 
S OH^ J-il2 ¥^ &X|g¥E-i n SSM 2^ W^IS ^tlo\^ 31011 g&ofOI ^12 ¥tj &x! 

go^ ^^a2j w±oii jan w± sao^^i^^^ ys)g ^^sf^ mi bi:^^ ses 

H^£[ 5i:)f HH^e m2 ¥tj ilXlOll ^djm^ m2 ¥6j §^Xl^¥a ±§2I iIU^(21S2io^^ 

ACK)e ^<!iJ6fe 3:1011 §&o^o^ ss2f mi bi:^ §sg oiSoK)i m^o\m. 01^21 e^)e 

niu. ^sapf mi bi^ ssoii cHemo) m2 w^: as(^Aioii()iiAife usb oiEeii±)e ^^a^ s¥ ^^:?i 



19-3 




-^1999-023310 



ji\2 see oieoH ^§{oiie MS. §s2f mi §y 1-112 b\± ge2i mm)m mm^ ^Ss^ 
D. oioii ttfdf, gSE^2^ 1-112 sxi2}a mtim sa^ c■ilOlEl:)^ CH§o^:)^l e^SD. 

s^oiiAi. o^:)[ HH^s ^tis} m ±^ Jizi uioii ±^9i mieie ^^^lioni a^. nH 

iJi^OllS M^om. mm^21 gxKprocedure)e ^AloHI 0\m m&s} 3!^^ ^^^Elffl. 

OI5iS. ^61 Jai2.¥^ ^Xm ^tlX^^ki JISo^fe 3iM M:?! ?li}OID. 

EE^. E2 S^l^^a nH5L!e ^iiiS iiH?J0ilA1fe 2^ DHfL'S HI2 S 

XIM =^iiiX-l^Ai XIS6HI 2^D. 0121^, Ull ¥^ ri^SOj EH^je ^tim <^ SiDH ^ 

^ 2!e H12 ^XlOll ueilh:?! ^li^OlO. 

mtim (iHoiife. gSEis^a2i oiei sxi£f2i s^iia 2^011 sgo^ol g& D\m lhoii oise s» 
D\ xiBm MK\m ^ 21^ ^^EHoii afe 2ioi6fe^NAK ssaoii ^^ofe ^iim. H12 mx\ 
(HI Q^M ^{Jofe ±mm ^ssd. oia ^01 sfs, ssEisi w^oii §s':?i§.K)ii ^chws 

X1I2 sixi^^EH ggg [[H;;^xl e^ii s^sf a^aii e&oFoi g& j\m uaii nak 
iiJsM g^EHoii ^#6Ffe ±mm a ^m6\E,m m ^ sid. nak m^o\^ s^oii^ 

g& AI2ig ^ 4^ DIX-iaOID. 

aioii e&o^oi I-1I2 ^ti EX\o{\ ±§oi m^m mtim^ mtii9.\ q=?9\ m^m 2^011 eemcfl ^ti 

m QIOIBS g^EHOll ^^ofe CH 5i[m£^ ofe ai£ ^^^^ 4^ ^ID. WfflM 01Ss^2SAM 

0^£Bj i^XlS^EHoi QIOIQM Sif 2^011 Us^ S&2MAi ^i^^ 4^ 2JD. 

¥6j e^iiioiiAi^ Aizf^o] ^mD\ ^2ja. 
01E1 ^^xl2^ e>li6^^ i-in ¥^ sxi:?f 1-112 ¥^1^ ^x\9} e^^^ [qi^. x-ji2 ¥^ ^xi^^a chigiqoi 

^ 2^S 4=^iiimfe 51011 S&mOl ^^:»! ^XlOll 2^M ^e6^^ ±mm. ^'D\ OiEEl SXI^^EI HI 
OIEIM ^iiJofe 51011 gSotd 0\m SX\m ±§21 DllAIXKS^Sjo^^ ACK)M Cil 
OlEfM H12 ¥6j &^I01I ^tlo\^ ±mm ^Sa^D. ±S2I 151! ^^Ei fcH±£l S^Oll CCfd^ S 

oHXlH^, HI2 CH£I mQD\ 2iCK 

££m. ^^Eiare^ofe 1-111 ¥d i^xis^a 1-112 ¥6j sxioii ^^eh ^mm ^Mm oh^ s^ei^^eh mx\ 
gge <^<:iJofe 31011 g&oK)i 1-112 ¥>d iixioii exi s^e ^{jo^^ ^mn}, bx\ ^^li ^ H12 ¥>d 
s^xpf exi ^m2i UEfLHfe ^^EH biMs H°^o^ ^:;i nH^g ^^iiJofe ±:gjiif, ^^E-i^^E-1 ih;h s 

4^^ii6fe 31011 m^o\o\ m sxp^'£J0llOlM ^m2i sie ueilh^ ^^eh himm ^mm 
m ^tio\^ ±mm Mmmo. m ¥^ ^x\d\ m ^ exi ^^eh^ oi^ms nen^oii 4=^L^6^xl g 

H^. Ol£l01lfe J-II2 ¥id &X\m SIOIIOIM^ ^ giD. CCFElAi, 01 ^IJI nil5L!2l SM &^EH bIMM 01 

HI1 ¥dd Sxl2f ¥<y S^iiofe 12 ¥<y ^^Xi:?K ^^EH ^SfM ^iy& [LHfe. X\tl2\ ^^EHPf 
□ ±0110IM(disable)£i 3ie UEHJ^ &^EH blMM ^:?l HH^^e Jt-111 ¥^ ^Xl^^El ^^^ste 31011 

gsmo^ n ^ti oisoii x-in ¥6j i^^xi^^Ei ±§21 ^mm <^^t!j^xi£i w^m E^B6te ^ii 

Hf, ±§21 Sgg :=^6JoFXI ^fe a¥ XF^Jg 0I212I ^^EH^ SafAl^lfe ±:iJS ^tymCK 01£1&[ S¥ 

fe. ¥6j e^ioii oi^^oi ^ei a¥ eom, &^ y ^eh^ asfa^ 2101 x^E\^\ ziboHxui (qi 

^OIQ. 

^. ±§£l ^Xl S§ Clr^OllOlM g^^^ AH2|g 4. oiQ. 

01^^, Xidioi mM2^Ai ^^Se SSxiiXIB, 0IM2I XHdIM ^Alofe SxlM ^^oFfe 3i£ :'F^ofD. 5E 
£[. ¥^ Sxfe ^^Ei2l 21^011 &^^£IO^Xfe S¥£. LH^Oll ^XlEJfe S¥£ ^ 9JiD. §^oMI. 

¥t! sxife cimoi^cSxDa use eiEimioi^oii s^^ei^ cibmi^ ui^oii ^^stao^xi^ 

EEs^, E^ ii\2 g^Ei£F2i ¥>d e^g ?|o[ s^e mmm m^, i-iii ^^Ei^^a2i ggoii 

oFOI X-IM ^^El£l W±01l □§[ ojEinilOI:^£f ¥tl eiJOll £L^a&^ QIIOIDM Xt^r^ofe hHEiM X-lll Clbmi 
± ^^XKdevice bridge){^ A! 011011 Ai2I DDB)S I § (activate )ofe ±1IjU. X-112 ^^E-1^¥E1 ElbfOI^ ^ 

^xi2i s^e 5i:'Fofe nHSje 1-112 ^^e\d\ k\§o\ii H12 ^ti jH'^owm ^ti6[^ 31011 g^o^oi 1-111 
^^E\D\ A^§o^fe mi ¥.>^ xHy2i ssM si^m 2^ m^m mz ¥t! xh^^ ^2 s^eioii ^{Jof^ 
±^3i. m ^^H^^Ei ^:)\ m^im m ^ti mwmki ^t}o\^ 31011 gso^ol ±s2i hh^os^i 
ACK)e j-ii2 ^ti xH^^ x-112 g^Eioii ^tjiiojfe ±m]i}, m gsEi2i b\±o{\ am ejEiiaioi±£F ¥ 

dj e^IiiOll aiOIEIM XiEo\^ wins IMZ S^E101!Ai2j x-112 ClbfOI^ H^XIM X1S§^ IIH^g 

X-111 ¥>^ xHyS ^^oF^ r^^gJUi. HI2 g^El^¥El 2^ 2^ EHeiS J-ll 1 ¥id xHyOllAi 31011 g 

S6K)1 1-112 gSElOll mi ¥t! xH^^ 5i:?F Ilil^lie ^tl6\^ ±mm. X]\2 SSEI^^EI ±S2I M^m 

mi ¥6j xHyOlIAi 4^iiJoF^ 31011 e&mOl m2 ¥id xHyoi §S£f mi ^SE)2I W±Oil mi u\± 
§fi(^AIOI101IAife 0IS6F01 ^Se Sofe ^iJM ^^afD. 

^^ sfiiafe s¥0ii^, mi ^ m2 cibfoi^ ^^xim ^xl6^:^. ^^:?ioiiAi j\^m §ni 
22] IS6H), xHye g:5Hg sck oioii ccfd}. ^±^011x121 :)Di£f2i e^iie d\^o\ 

:H1 £t ^^EHOllAi s±M 2} mtlO\ D\^oW^D. oils SB. ^^21 AH,^0l ^^^^ ^01^ S^EIM i^H SB 3 

¥. :)h;h2I nam g^Ei2i :^di2i esofxi ^cn^ g^Ei^^idi e^oi :?f^oH^D. 
mi m^B^ mi cidfoi± m^xioii choH m2 m± SM(^Aioiioiife use oisiai±)s ^«ote ±mm 
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fflyoi see si^§^ §^ nH?ie ni2 s^E^:7^ hmm^ m ¥tj xHyoiUi <^ijofe ±^ii}. g 
saoi w±oii am 2iBmo\±9} eiiioii gioidm i^^^of^ wihm xii2 amo\± m^ik 
^Aioii£i DDB)M ±mii}. B2 ^tfi xH^^ M^m nii g^aoii ^<Mote m^ 

m^B^^B mz L\u\o\± xmm m^Am mi ¥>d mwo\\k\ ^tim^ 51011 ssmoi §^ ih 

mi s^aoii mi xh^s ^^Jof^ r^e^if. mi xHyoiiAi mi s^hs^eh 5l:?^ o^e 
^6io^^ 5ioii gErmoi ±§01 iiH^(2S5^o^^ ACK)e ^^iiim^ mi ^^b^^b m2 Dti^oi 
± ]iH?jg mi ¥6j aiy^ ^^^iiiofe 31011 ssmoi mi §M£^ m2 s 

sa w^oii ma b\± smm ole6^ol ase Hofe ^yg aiS£^□. 

m2 g^Ei^ m2 ciumi^ hsiiiob G6h m4 m± §5^(^x1011011x1^ use oi^ai±)M ^sofe ±mm 
o\^K x^^\2\ m,m^^k\ mma Hssxiei. oisa x^^\m Mh\o\^ sxm =?^o\^ 3i£ d\^o\c\. ee 

s[, SSElOll g^ofe ¥d a^lSA1£. SX^IOII LHSSI^ S^E ^ 2iD. 0IM21 X\Z\ 

^ Msngo^xi ^Ai£i^ 9111. n s^oii^ ROM MS mmm^ (Hisdioii s^u. 

El CI^B §21 :?|24 OHfllOIl S¥£ SID. 



£ 1011 H m^9i Sxi ^^21 ^aiM £AI§[D. g^El(l)01lfe ¥id 5|H(3):?t ^^Eldl)^ S^aOl 91 
Q. s^^^, CltifOI::ii(7)OII^ ¥>d 5M{5):?J ^i^l}EK29)^ S^EIOI 2iD. g^a(1)01l^ USB ^MM£^(9):?^ 
9111. 01 USB ?H^ME.-i(9)fe USB(13)01I S^£la^ 2^D. 01 USB(13)S 34y|El(l)0il S^EIOI 9JiD, ¥d 
5lH(3)^ USB ajanilOld:^ ^bd A(15)2K WIE1(19)£K mOl ^bd A(17)2K ¥id A(21)M Ss^ofll 

S!D. USB ^EimOI:±: A(15)fe WE-1(19) a! mOi ^bd A(17)0il S^EIH. ¥61 A(21)fe 
WE-i(19) ^ mOi A{17)0il S^aOi SID. WIt|(19)£^ I-llOi A(17)E S^ElOl S!D. Dbmi 
±:(7)011E USB ^MM£1(33):'F SiH. 01 USB ti^SaOS)^ USB(31)0il §^£101 91L\. 01 USB{31 )^ ^ 
^El(29)01l S^aOi S!D. ¥tj 5M(5)^ ¥6j ^^tlD\ B(23)2K mOi ^bd B(25)£^ USB eJDIHIOIri^ ^ 
y B(27)M Si}6F:i2. ¥6j ^=^6J::>I B(23)£Km01 ^bd B(25)0I S^aH. moi ^bd B{25)£J USB 21Bm 
0\± ^bd B(27):?^ S^£I01 SID. SL. USB aiEUHIOI^ ^bd A Si Bfe ^!=^H0I1 S^SJOi S[JI°i. Oi:PlAi^ 
EAIoFJI SfeD. SE2.K 0i:?IA1fe ¥>d SM^ o^U ^^011 SAIEIXI SS^^XIB. ^Jlofe 31E S^Sl 

:'h^o^D. 

^^D(1)2I CPU(£Alom ^g)^ USB S^MdH(9)M m0^6^0:l USB(13)01I USB nH^e ^#£[D. 01 
USB ¥6j Sl^(3)oi USB ^ElffllOI:±: ^bd A(15):>^ 4=6jmil. li\0\ ^bd A(17)0il USB III15dO| LHg 

e 5ii^£[D. USB °iElIHlOI± ^bd A(15)^ tHE-l(19)011 C-ilOlDg TH&slD. ^§1, B\0\ ^bd 

A{17)^ USB eiEimiOl^ ^bd A(15)^¥EH USB iIH^2l LH§e ^^loFS. ¥6j A(21)o| ^6i:)IM 

mOloKM ¥^ 5M(5)01I ¥6j m^m ^mmO. ^^tlJ\ B(23)2I ¥6j IIH^de <^ii!6^01 ¥ 

61 iiH^e mD\ 61^^ a^oKM moi b(25)^ eJl§^D. mo^.^y 6(25)^ usb £jEiniioi±: ^y 
b(27)oii LHse a^oHi, USB BiQiiiioi:^: B(27)fe USB nH^o^.^^moi usB(3i)^ ^mm 

D. ,USB tlMMEH(33)fe USB 61sOII e&o^oi M^m x^^\m MK\mD, 

mm m^, g^acD^^Ei Q^10I£^:^^ mmm sg^^ s^oii^, usb fdMSdH(33)^ ms.ei qiioibm 
m USB Eii^g usB(3i)^ m^o[ii, USB 2JEiiiiioi^ ^y B(27)j\ 01 USB nn^e 4^6jo[D. mm, m 

01 ^y B{25)fe ¥6j ^^tlDl B(23)2I ^6i:^i:?F ^aioi jiH^dM ^^^^^ mOlsfCF. ££. m 

Oil :?i^of^xi&i, moi ^y b(25)^ □£! g&2i ::»i^e sin. usb siHiaioi^: ^y B(27)oii:?ii usb 

IiH^21 ACKM Sg§[D. mm, Dbh0l±:(7)^^a2l aiOIDM SihaJ ¥6! M^M ^{iim ¥61 

^^6i:?i A(2i)2i ^6j:^ife HioiDM 4=6i£^ 3ie moi ^y a(17)oii exiom, 0ioiBg bim(i9)oii x^Em 
a. moi ^y a(i7)^ usb eianiioi:^ ^y A(i5)^¥a usb 2i^M£i(9)^^a mmm ^tlx^9.\ aioia 
sgoi <^6J& e:^is ^^s. wiei(19) lh21 giioid21 oisai^M usb sianiioi^ ^y A(i5)oii 

^^§[D. usb eianllOl^: ^y A^ ^^D\ 01Hai:^:21 aiOlDM &^6f01 USB m^^^k\ USB(31)^ 

mo. 

Ol^^g El 121 JHSOIXiei, 01 USBS ¥61sl^ tDiOll MRm X^E\0{\ CHoH £ 1011 £A|o^ S±2^ 
X101 aSoPIS a^D. 

(A) ¥61 §6i ^^^{wireless communication system) 

¥61 USB2I ^^^^(protocoDE ^^^MOll 21gmJI ^^D. OIIM SS. m^2\ ±^ 

mm mmdWect sequence spread spectrum)OII 2l£^ SB e6JM ^ 2iD. St6[ ¥^{spread 

code)S ^a0l£(sIide)AI9^, CDMA ^^011 2loH ^4^21 XHyS S^S&^D. 

2484MHz 
a° CH^^ 26MH! 

y^^^ 7C/4AIHMQPSK 

Sf6[ 1 1 dl^ dh5H :flia(barker type) 

WIOI± SHE ^£ 2Mbps 
^61 ^£ llMbaud 

oiMS wD^mu ^aioii mmma. 

(B) ¥61 HH?] ^^(wireless packet structure) 

¥61 nH^^ E 22} aOI ^^£^D. ¥61 HH^d^ mOl ^y2l SgOil J\^d[0\, ^mm #W2l HH^iS ¥ 
61 ^<^i!ii:'l2l ^6J:?l:?^ ^lao^W ^6J§[D. £ 2e21 i^^OI 61¥0ID. £ 2011Ai. e& 
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EJgJ (transition ramp time)0II2. SOPfe 3HAI 4JMOII2. BSfe bIM <ysOI3. UWfe ?JSOI 

n, xiDfe ^iUii iDom, Rio^ ^tlx^ iDom. PT^ nH3J ewom. data^ ^ti gioiei meom. crc 

XIDS^B DATA^JHia ^SI SAKcyclic redundancy check) ^XJOIH. EOPfe feJMOl 

D. 

nH^ mm ptchi^. oiaa aoi aa. 

(a) nH?^ (standard packet) 

ab\o\±D\ m^o\^ USB uHeim, g^a(i)^^H2i in £E(token)(e^ s§)s oi ^#21 ¥<y ah 
^>jE!Q: m^i mm pioiiAi he m^ei uouife bi^M SM(set)oHi. aioie dataoii^ 

USB W^2i PIDS¥H EOP £i51})H|0| blM:?J SSSD. 

(b) iiH?l! (composite packet) 

USBQIIAiOl OUT SE^ SETUP ^BO\m ^fe ^3 Sg)iU. ^51011 :^1I^£J^ DIIOIBM £}y(HI CEHOil 

oisa^ ¥d flH^£i ewoiD. nH?i! mm PTOiiAi im^jsj 5i§ £Alo^fe bi^e iyeoj:^. aioiEf 

DATAWIfe OUT £fe SETUP SSlf USB2I QIOIB m^0\ HSE!D. 

(c) ACK 

nn^e ¥^ 5^H(3)p^ in seoii cn£[ §&2i ciioiEf m^m ^ti ^^(3)d\ mow 

OieEID. ACK BH^Oilfe CilOIEf DATA gjQ. 

(d) NAK 

Wl^ CHIOlEf DATA 2iD. 

(e) fin ^(periodic packet) 

□ bmi:^o| m^, ^^£H2i xi\o\, USB ^aiEi ^D\9} ^mm oi§a^ uh^oick ciioiB data ^moii^ 
113 Alzi ^^lu c\h[o\± mm ^^eh ^^oi si^sd. :^i83 aizi m^9Ji m 

§ Aizio^^Bi£i 112 Mzim UDtHQ. cibroi^ mm m^D\^§y L\m\±9\ mmm UBt«D. 
01 cidfoi^: ^#(Hi^. xi^ cib^oi^:. s^(fuii speed) cibmir^:, SIM. 2+ mti cmo\±:, nm 
01 SID. cibrni^:^ nm mmo\ d\^o[ii. nm [M9\ Lmo\±°}m s^om a^wi^ nmm xl§e^ 

Q. ^^EH ¥^8 oiojioi^ ^'B0\\ aife S^OIfe 1. 3 OI2J(eiK D^OHOIM, ^£1, Eh?-! 2 

H)Oilfe 001 dl^ g^(bit map)o^. gj^^^^ U^a.^ 3i0lD. B. bIM OS ^t! 5|M£I ^^EHS 

6iM(3)oi moi A(i7) uioii flH^e ^dm:)i ^oH ms.m adiM ^Aiofe ^bde ^ximiQ. 
n ^bdoii 2ioH QiioiEi DATA ^^01 si^£i£^ ofe 3i£ :?^^o^Q. nan. 

A(21)o| fe>ij:)|01l 2JoH ^^^EID. 

(f) nil 5^ (connection request packet) 

¥d 5]M(3)^o| S^e S^S EEHOII OI^EiD. IIH^Oii CH2^ ggo^Ai ^^E!Q. GIOIE^ DATA 

011^ H^oii □bmir^Ei e#:?f ^^&D. 

(g) nij^(connection approval(permission) packet) 

^d sjM(3)()ii 2i£[ cibFoi^o] ojee iih^oid. r=? m^m esoH ^aacK aioiD 

DATA ¥SOII^ oiH UI2I feEISjoj bj^;;^ gJi^SD. 01 SjSfe USBOjj 2i0iAi2l ^s. 

(h) ^^EH EH^(port state change packet) 

mE?iioi£^oi 5^ A^Eiioj si^Qii mx\o\D\ 3doiD. nH^oii m^o\o\ ^^^d. aioiEf 

DATA 0\mQ\ E9S0I OI^OI^a^JIM UEUHn. fe^EH. ¥s§l, eXI, £I^M es. 

(i) ¥d flIOl mi^ (wireless control packet) 

¥>d a^M(3)^¥E^ 2^(5)^01 j^\o\ ^ohc^ ^eo^:^l ?i^^ hh^lioid. QioiEf data jaioi 3 

(j) mOi §M nil^ (control data packet) 

moi ^eHEoiiAi □b^olr^^(7)^^E^2l moi smm ^^opi m^oiu, qioib data ^ms m 

0\ SMS Ss^SD. 

(C) ^6J/^M xHdKinterference/collision avoidance process) 

¥d s^iie ^Ai^ [Oioii^. 0]^ mti/mm ^x\m ^ai§[q. oi:)iAife, ¥d aiMO) ¥d 5^(5)^ 

2|Z| ^^ZfOli £ioH 1^21 mtlX\ ^ ^^iJXFM ^Smn. DM Al±g2l illl^^ie <^^i!6^fe 3ie g^xi 

sID. SsJ. liH5J2l SM^^IIOII^ B?I2I CSMA/CA^^S fllSSD. 0):?IA1fe. ^d ^^tlD\ S 

^yoi seofw 0lo^2rx^^lM assD. 

1. ±11 1 

AH^S ^?i!551<;^g :)HAIo^fe ¥6j S|M(3)2I HIO) A(17)fe ¥d IIHa! SOll &1SAI 

3Hdl 01 (wireless carrier)2l ¥IHM ¥id ^<^ej:?l A(21)0li:>ll SfSl^S^ AltiD. ¥d 3H£IOi:?h SXH^^ 9 

¥oife. n mtisji m^m aima. 

2. ±m 2 

9Hdl012l ¥IHM m?!^ AiaOllAi ¥dd 5|M(3)2I flIOl ^bJ A(17)fe DOICWM £ieA|9|Il. B?l 
^2H(unit back-off)2l §4=HH DAI ¥d 3Ha01M ¥a A(21)0li;il aAlo^£^ AI^D. 
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01 5ICH 0IUi2I y4^(random integer)^ mO. SCH m^R^ S:D\Xm Wig MB 8g oH}. 

S6J ^^SOll CCtBf X^I0^^^D. ±^ lOllAi ^221 3H£IOi ^^^S^EI OIQI aCH AlZl OI^^OI SIU6H1 

S^Oil^. S r^igia 3H£IOi SAIfe glSSlD. 

3. ±gJ 3 

±m 2 msim ahss 3mo\9\ m^im 5iH(3)(^a ^^tiJi a(2i))^ ^ti m^9\ ^tim 

4. 4 

^id fiH?L!e S&*5jo^ >.Ai^t °Aj SM(5)(^ed B(23))fe lDI?i#S ^'M EOP2} 351011 ^^oF 

^ 9Ha01 fef^g Sjoigf eOiaSS h\2} OILHOll gg2l ^iJS JHAIslD. 

5. ±^ 5 

¥a HM(5){^a ^tlD\ B(23))fe ^tl ^HAIS^H g& LH§OI ^SM WDW. bl^ nngg ^ 

6. ^ij 6 

¥t! a)M(3)^ ¥>d ^{j e^g^a @o^^^SH Mzim aiUoHs g&e <^ si^ s^. bh^ 
e iHs^s^D. ofiB 3sia ¥6j nH^ ^{joii sioHAiE §&g ^ s^oii^. ueoii 

^ mB «dlS ^AI§[Q. 

(D) ^H£l (connection process) 

¥^ 6IM(3)g£l ¥d SM(5)2I S^S DgJU ^AiOII ff^^D. B, ¥>d SjM{3)fe OIDI D\m^O\ 91 
H. ¥t! HMfe 2MO| 4^£H£i 5!^^ sFD. 

X-ieOII. S^Ol ^gJ& 5M(5)^ ¥6j H^(5)0il □dfOI±(7):^F g^EJOl ¥id 

B(23)o| 4^>iJ:?IS s|^AmD(£ 3. ±^ 100). MO] B(25)J\ USB £]ailll01± ^b:! B(27)011:HI DHfOI 
^(7)o| S^2i SA^6^£^ APIIO. □ b^0l:±:(7)O| S^OI ^^EJS ^§Alt!D. Zl£II2. ¥ 

M m^(3V\ ^#6^fe iIH^(^lj nO)S jcHyoU ^X^ ^^{search)§[D(±ii 120). 0\J\M. 
m^(3V\ ^mo\^ ^tlXi ID(RID)2f BIOIEI DATA U\9i au\0\± e^OII 2I6H D[^m CI 

tJ^ol:^e xisam aiD. cibfoi^iM xismxi s^oii^. ^tixi id^ :?fg oo^ oi ^ 

^ ^m. D[m 0\o\2i ¥d ±?IOII J\^o\0\ S^ofe ¥>d S]^(3)M ^§6H1. 35121 e:>ie ^alQ- 

(a) ^>ii7H \DD[ ¥d SM(5)2I Qlbmii^ ID2^ mX\6\^ 3^D\ M^m ^^ofe ¥d 6iM ^ {Js 
D\ 31. 

(b) m^m ^mo\^ "^ti m^m ^ti ^^e.d\ / 

°Aj ^>>Ai:)| 8(23)21 <^6i£^ ^:>i eh^ei lh§ §«i 6is i>^£S m\o\ b{25)oii exiam. moi 

^bd B(25):»f 01!= ¥^ SiHOII a^^JI ^SSHilf. ^011^, HI01 ^bd B(25)fe H ¥6j 5IH2I 

m^n} mj\d\ELm ^ti ^^tiDi b(23)oii:hi s^s^d. 

^l!(120)OilAi m^0\ Se£IXI S^OIIfe. 01 m^M :?j|^&^D. E&[. §^6^^ ¥tj 

5l^(3)M MEo[ll ££o[ ^^^^ ^CHi^. M^^m ^{i}o\ll, H 012121 AlZ}^ 2^ SH^ 

oi^sJD. 01 am ¥<y sjMg^£i2i e^jg ^sai ^aiscik ^. mm m^m ^6h. ohsI 

21 m^m ^'K\m mQ sioi. =^§ioii 1^21 u\m^ ^'hm^rn m ^e sid. 

5M(5):?F ¥^ 6jH(3)2f21 mD\ « <^^of^ m^{±m 140)01 S^:?f^&f 5!e UDLHH 
S^OIl^. HM(5)^ ¥^ 5i^(3)0i! HH^ie ^SmD{:^:^ll 150). 01 §^ ilH^Oil 

DtihOl^ \DJ\ ^m^0\ 9JiU. mO\ ^bd B(25)^ ¥tj B(23)g^El iIH^21 LHS2I eXIM 

iiii?i2i ^mm sg£[D. 5iH(3)fe ¥^ sM(5)g^Q nH^e <^>lJ6^^, ^ 

SM(5)2i cidmir^^ iDOil 2^ a^s^smoi n si^o^^ mi^e 

160). ^til o1^(3)^ m^o\^ D^2\ SM2I OlSSlr^M ^^\m mRD\ 2^oog, x^jQj A(17) LH 

oil oi^ai± Bz\ sg2i oiEai:^^ ^ye ss^oh^^ 51e ^^^m ^ siq. ohm ms. oi oiejh 

£^dl ^bdB Cld^0l:±: lOOII ^SofH, ^AlSjog S^aFD. §^ di:?niH^e =^i:il£[ ¥id 

Se(5)fe ACK nH?je ¥^ SIH(3)S ^{J*fa(±:gl 170). >iiJ(150). ^11(160), >iil(170)2l m^2\ ^ 

Ajp 0o^^^gH Aizi lhoii ^oHo^ mo. 

m^m ^tisi 2^(5)^ 51^(3)21 cidfoir^^ iD2f xf6joii:Hi m^^ 5^ ^s.m ^^o\ 
n aixiei. oi::>iAife of^ s^^^^ e^o^xl ^^d. ack eh^oi ¥^ sjH(3)0ii:}ii 

9JiD\ tOI^OID. Sim, ACK M^m ¥1^ HM(5)g^a ^^^Jaf ¥id ^^(3)^ OiEfll^ ^£1 ^^OIMI □d^ 
0I± ID2f EilOIMOjl M^ofS^ AmCK 01 EIIOIMg d1ffl(19)OII ^XloH£ eH. XilOl 

A(i7) moii ^xioH£ mu. ^m. ack m^m ¥^ 5^H(3)p^ <^^J6^xl ssiEi s¥0iife, si^oi as 
oni zi^sD. 01 m mm m& 3^121 w^i^^ ^'tlx^ idsai s^ q^ m^m 

^tlo\ll aiS ¥>d XlSa^D. 

ACK m^im ^tisi S¥Oiife. 0. ^21 ^::)i HH^ioiiAife ack ^t}^9Ji ^ti s^m log xism 

XI Sfea(±il 190). ^. ¥>^ S^S 4^^X]gAi X19oF>lLi. SE^ mSs} CldFOI^M Xl§o^XI ^£ 

m a^a. oiam w^m ^tfi Sim5)D\ ^tisi a¥0ii, ¥tj sM(5)fe ¥tj ©1^(3)21 cmmi^ id a 
xf^iJoiMi s&E! s^og e^a^D(±iJ 200). ole^s^ m^m ^tiis^^M. ack hh^lioi 

¥id 6]H(3)0i|}|| ^^oMI <^{iJEI 2ig ^ S^^g mX}D\ ^^^D. 

Sim, ACK im?de miiisi mow. ¥6j SM(5):?^ if^^s ^^^Jiixn^Ai xisei M^m ^tisi S¥Oii^ ^tn 
m^i3)D\ ACK ffli^jM ^tim ^ sioi ^x^:?^ mm^ sss sie s <^ 2^°°^. ^^udso^s ^91 

xlS7)^JlOllA^. ¥>d 6iM(3)2[ SM(5)^ §^ ^x^:?^ s^sEiaxisi. ¥^ s^(5)2i ^xh^ gsad) 

Ollfe 2JXI£I01 SIJI SfeD. ttfdfAI. £ 321 WBI ^011. SE 42[ gj^g gT^D. ^. ^^H(1)2l 
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USB SMMEi(9)fe S:?|5iog oj 2eo| ^gg °Ai 5|^(3)0I1:H! ^tis^DC^iig] 210). USB £1 

Bmo\± A(i5)fe asa uu\o\± 1021 aioiMoii ahse eii^aKentry):}^ s^oii^ assie 
e ^^a^D(±i,' 220). ^ssiMe ^tim gsad)^ ^ihsi ^Eais^DC^ii 225). oioii 

o^01. ¥^ 6l«(3)Oi USB 2JaDil0l± A(15)^ 5^ ^^EH ^SSe S^EKDOII SSSD. USB ^ 
MMd-i(9)^ ^^"o^fe S^. ol^(3)^ 230). USB 2iEl 

m\± A{i5)M eoH X-II01 ^y a{i7)^ a^an. ^sa!e£i ^^EH:^^ edioi(ciear)ED. mm, 

USB oiEHIHIOl^ ^y A(15)^ &^EKM edl0i£[ g^a(1)OII Ma^D(:^g] 235). H^D^. 
a(1)0! USB ^MM£I{9)^ ^SOll a^s.^ ^tl 5^21 EI^^S Sg£[D{±ii 240). 01 £1^^ 

s USB oiaiHioi:^^^ ^y a{]5V\ ^tim^, oi ggoii jyioi ^y a(i7):»f amo\o\ hmb ^i^itiofs^ s 

Ss^D. ^SOil 5^ SiS *! Cldmi^ IDOil Ui§6\0\ USB 01^ai± OM HIOIM 

wi e^&D. sii!!M:?f gsoFS, HI01 ^y Ad?)^ ai^^ use sihihioi^ ^y a{i5)oii a^o^ 

H. eXIM g^EKDOil CHoH So[Q(^ii 245). SSBd) LHO| USB ?Hee£H(9)^ 01 £1^^ 

eg exioil eso^01. usb oisai:^^ ^Sofoi ^§6ni ^ti m^{3)m:>\\ mx\mD(±^ 250). 01 mx\ 
m ^tiei usb ^aniioi^ ^y a(15)^ x-iioi ^y a{i7)()ii usb oiesi^m s^e^d. mo\ ^y a(i7)^ 
aioiM fe^2i USB 0iEai± 0 ai>j exis usb oiseii^M :?i^£[D(±:gj 255). o\2\ &^oi usb oi^ 

ai^. 5M Sl^. Clbmi:;!^ ID2I CH§ ^SoH£lD. 

(E) USB IIH^2I ^^6J(transmjssion and reception of USB packet) 

¥6j USBOIlAi^ ^^\0\E} aiOI^(data rate)£^ HSI^' mD\9\ ^Di^S m^m ^ USBOIlAi ^§£1 

01 2^^ XilOi S^, ^B(bulk) 2^. ojEigM(interrupt) S^B^e AiS^mD, WIS M^, gSH{l)^^H 
IN ^mm ^{ils} S^EI 7H£IM £ 5m &±om ^SoDIS SD. X-iSOiL ^^E1{1)21 USB ^^mZM9)D\ 
IN £e(400)e ¥^ 6IH(3)2j USB £i£llIIIOI± ^y A(15)0il ^i:ii£[Q. USB 2jEHIIII0l± ^y A(15)fe 0\ 

ma USB w^m <^tin^i\ mch ^y A(i7)oti:Hi exiom. usb iiH^{4oo)e tHin(i9)oii ussfD. zidi 

H. NAK(410)(USB IIH^)e USB ?H^Ma(9)0|| ^^^s^Q. Ol^s, °/^o^ S^EIOl 2i:^l [fflgOII ^Al Gl 

oiE^s ^^m ^ oH^oiD. mm, moi ^y a(i7)^ mm ^m2i ^ ^ ^tix^m m^im usb m 
^9] IN mmm ^mm nn^(420)(¥6j)s ^MXi ami^m ^mm^m ¥^ a (2i)oii:Hi s 

01 ^ti^ ¥^ DHx^D^ A^e D\^o\n (ih s^oheid. 

¥d H^(5)o| B(23)^ nH^(420)e ^. oi5ie i]\o\ ^y B(25)oii a^mn. xii 

0\ ^y B(25)^ IN SE(430)e ^a6^£^ usb ejEiHHOl^ ^y B(27)(HI:HI Sga^D. USB ojE) 

IHIOI^:: ^y B(27)fe USB iIH3d(430)e □0^1^(7)21 USB tiM«S.H(31 )01i a^AI^D. □0^1^(7)^ CHI 
OIB DATAOe S^ofe USB iIH?L!(440)e SM(5)2I USB SiHUilOl^ ^y B(27)0il S^SFD. USB 
£iafillOI± ^y B(27)^ ACK IIHe!(450)M □^01:^(7)011 S^a^Q. OlOil {L\E}, 0\^m fililldflHI ^ 
QK SEe[. USB SiEillllOlr^i ^y B{27)fe ^tls} USB iIH5^(440)e XljOi ^y B(25)01l S^oHl, XII01 ^y 
B(25)^ ^id B(23)0IM1 HH 5L!(460)(¥^ )e ^t:iJof£^ SgaFD. EE, IN S^(430)g 

s^ ^, USB W±2J W± iiOiei^H Aie} LHOII □df0l^(7)^^a g&OI S^Oil^ &](empty) EH 

^e£[D. zidin, ^ti M^{5)D\ m^m fi^ nH^(460)s ^tim ^.ti m^(3)9} ^^^j::'! 

A(21)^ ACK fiH^(470)e ^>d&.hCK ¥6j ^^MD\ A(21)^ 5^ fill^(460)e <^^:ii£[ ^ie HlOi ^y 
A(17)0II SXIom ILB5L!(460)2I LHge tHffl(19)0il X^S§^D. 

2^ nH^(420)2j ^aS^Ei ACK nH^(470)2l ^mV\X\2Ji D\2} ^21^ ^^a(1)2j USB 

tiMM&i(9)^^Ei mmm ^t}x^9\ in £^(480)oi ^^iiEjois, ai^o)^ nak iiB^{490)2i ^ 
oiife ^ofxi ^feD. oiai^, ¥id^^ s^^oF^oa^^ □ 01^^ ^ti m^m ^tiom, mti^m mm 
km ^o\j\ [ffl^oiQ. c[^^^A^ ¥>d 6jH(3)oi i]\o\ ^y a(17)^ oiiz h^wi oicoiof jm^s a^tji^ 

ACK m^(470) ^oiL xflx^ mmm <^tlx^2\ in Me(5oo)oi s^oii^ x-iioi ^y A(i7)fe 

WIH(19)2I OlSair^iM USB SianilOl:^^ ^y A(15)0il E^om, USB £IEIIIII0I±: ^y A{15)fe USB 

iiH^(5io)g tHiEi(i9)s^ei Bmo\o\ USB ?j^ga(9)oii #^aa. oioii e&moi,-usB aeg£i(9)fe 

ACK IIH^(520)e ^^^D. 

£. OUT ^^21 S^OII^ D\m GlIOIBS USB ilH^e 5]H(3):^F ^tle} ^, ¥^ 5M(5)M ^1^ 

iIH^(¥^)e ^^bJa^D. NAK iIH?Jg ^{limfe 5!^ e^otD. HEIH 5^(5)^^H ACK IIH^je 

si ^. 4^>j;y2i OUT ^mm g^Ei(i)^^a <^6Ja^ a^, aiM(3)fe ack mi^e ^iJaFD. 

SEsl. SETUP S^Oil CHoHAIfe NAK M^m ^iiim ^ giD. HEUAi. ACKM^^EKDOII ^ti}o\0\ SETUP 

M^e <^^a m\a, ah^s s^q^ai ¥id hmoii ^de^D. 

(F) tHffl(buffer) 

USBOIlAife in/out M ?»i Oil CHoHAi^ NAKS gSof^ 3:101 61g£IX|oi. SETUP M ?d <!f Oil Ai ^ ACK2J 
g&OI 2l¥S}E10i 2^D. 01 QH^Oil. SETUPSf IN/OUT M^5!i>M0j|^ ^u^j tfllUM ^bloffe BQ\ Um^o\ 
D. [QdfAi. WIH(19)^ 2;H2I hHQi^ UVOi^D. 

IN/OUT ^ei2J<:f OlIAIfe NAKM Olg^o^AM. ^Xi o\U2\ SS61(1)S ^ ¥tJ 5^(5)g2l WIH:^^ gSof 
D. 6HJ2I bHfflOll^ aCH IIH51! SOI 67drOI^0|| S^sS^:?^§^ 680^1^:?^ i!26Haa. ^m^^ 0! 

3de B?i^ 6^o^ dieiu e^ij mss ii&o\o\ 2x1121 wih AfoiEM sssFD. 

SETUP2I g^Oilfe «1EA1 ACKP^ a!::?l OHgOil. ^i^°f2l FIFO b\mm ^UlelD. 

hHffl2i 2| 21!^£I01I^ Se(3 bfOie). QilOIEKll dmiM). ^^(1 dmiM)2l 1^:^11 ISdfOIM^f gSof 

D. SETUP EH^e ^^o^:HI ¥id ^^m:^l ?loH ^S&} ey^d! :)H4=fe, HM<^{port count) xX-llOi ^ 
E H£JS<^(control point count)OID. B. 6fU21 SMOII S^ofe Cld^OI^^^Sf SETUP ^gw^iiilf 21 

e^iigoii am u\m mm ii&o\m. mm eii^di^ 5^4^21 2dH se^ ^ms^dh ^^icjo^xip. cc^ 
SETUP S2I u\mj\ Dm^mmi) mm^ ¥d siho)^ gsa(i)oii chsh ackb shi Msnsii:^ oiisi 

(G) &^EH S£[(state change) 
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fJI/XH:)H2f gBOI£[fe ^^EH ^SfM O\^0\\ ^^o\^D\m CH6H O^^H0IIAi J\^^\D\^ SQ. 
^^EH ^2}^ USB2I {ilsid ^^EH2I ^^^Ai ^tl 5<H(3)0il g^E:i{l)o| USB ?j egaO)^^^ 

D. ££. ais(3)oii g^offe 2^ mx\o\^ a^£f B?i^ e;tiAi5ife s^n. oioii cq 

2> ¥^ iDI5J2l ^iJ^HPf SSD. HBIIl, USB EiHISlOl^i ^bd A(15)^ {U^t! fe^EH2l SSfM Sa6^01. 01 

a^s mx\ sgo^xi moi A(i7)0ii ag£[D(£ 69] ±m eoo), jaioi a(i7)^ ¥>d 
A(2i)oii:>ii mi\m s§6fe x-iioi p?iis ^^o^£^ s§£[D(±^' 6io). ^ti im m^m ^tisi ^ 

>y B(23)^ M0\ ^bd B(25)(HI iIH?ie S^o^H. E0\ ^bd B(25)^ USB 2JEHnilOI^ B(27)0il 

:HI 6J^y fe^EHM ^Xl£l &^EH^ o^£^ S§§JD(±ij 620). 0\9i 6iO\. mx\ SgB Clbmi±(7)01l 2 

01 ^Ollfe. ¥>d 6JM(3)0IIA1^ IIH?d2l ^^EH ¥gOIIAi ¥y 5^::^F mi\ ^BW 91^ bIM ^ 
^^OilAi £AI§^Q(±ii 630). Eof, ^Aj HM{5)^ EK^dSlg ^^:l!o^£^ ^DC^H 640). Ol2f ^^01 e 
XI ^^EH^I ¥6j SM(5)^ nii^^^Oil <^t}o\I\ ^^B^, ^^E\{^)^\ ^tl HM(5)S imK\d\^ S^Oil 
^ ^:)| IIH^oi ^^EH ¥^ IH^HM LfEfLHE^ ^S£[D(±ij 650). 0I51S ^^t^ef 

5^(5)^ x•^lo^ B(25):?j usb £iaiijio!± B(27)oii:>ji ^ixh 201ns xh;hm UDLUS^ tl^tl ^ 
EHM ^aAi5i£^ sse[D(r^^ii 660). OIOII a:^d^, ¥^ 2^(5)011 um\±{7)^ mmo. 

5£&[. S^a CimOlr^^I^J □timi±(7)2J 9^011^. ^1013301 ^^^^ :?f^^OI aiD. 3£HAi. □ 
b^0l^(7)S^Ei §1^ ^lOIBS tls.m USB ?jMSd-l(33)^^EH>^Li£[ USB 2]QIHI0I± ^bd B(27)fe 

2^ e^oMi iiJH 20^13 ih;hm ueilh£^ ^mm ^mh\^D{±m eso). b. 5iH(3)^^a □ 
m m^im ^tio\^a\ ssmoK^gj 685). mm udlh^ 2m ^^eh nn^je ^^£[ck::^^ii 
690). ^^EH nH^e '^tim ¥>d 51^(3)^ moi a(m)j\ n s^ekdoii ses^s^ 

USB £ieillll0l± A{15)0ll:>ll Sg£^D(±ii 700). 

£. ih;hs2I fe^EH sis^ ^:?i ah^s oiis 3^1 ^tim^ ^ti mso\^ s^o| 
:)H::?r :?^S6^Il. g^acDoii g&t^D. zi m^m. ^ti sm(5)^ 6iH(3)^^£i in ^ 

'^e H^s} nH^(^>d)e ^tiimxiE. b^x\2}, oi AisoiiAi iv^d\ m^o\i\ as s^oii^. n im^oii 

S&mOl NAK illl?i{¥d)e 6iM(3)0it ^tisFQ. 
(2) ^B(disconnection) 

D\) ¥^ SM(5)oii s^aoi ais □b^ol^(7):?^ ^ais 5ie ¥id HM(5):)f se^F s^oiife, ^:?i nn^oii 

g&ofOI ^Be HM ^^EH ^3 lIH5d^^ °>d 6iM(3)0!l B^s} m, ^^EH^ ^iOlehQ. °Aj 

61^(3)^ g^EiCi)^ n^e a^^o[D. 

u) A^exf:^f ¥^ SMM ^l^Mo^ m^oFD. 

D) ^sEi(i)2i USB ^iMs^l(9):»^ sgj mxMm s^£[ ^iho)^ ¥d i-iioi eh^m ag] 

oHIil 01^^21 ¥^ 5M01I ^iii£[a. ACK ilDeJS SM^'^Ei 4=^^ii°[ EE^ 0^^ ^. ^^EHM 

5]H(3)0ii ^iiioni, x\^o\ 51^21 mmm m±KmD, 

z\) mu2i Me«5ii<:^oiiAi D\m, 3^121 eilj oiiaPF ^11 a^. aiH(3)fe sms ^^eh^ o^ 
Of) m^(5)j\ 2^moi ojiM m^2\ ^mm Mmm s^. ^ti ^^(3)j[ mtii ^^eh" 

±B0]IOIM ^^EHOIlAi m^2.\ SeOil MMM 9Ji^B^, 01 S^Oil^ IWmDlM mo\J\ ^loH :'f§ 

3^:^1011 ^^Soffe Aizf i>^^^ ¥^ m^m 2>^a|£[d. neiis ^:?i mi^s ^mm ^ si^ s^oii^ ^^:?i 
m iin^2i 2^ ^^eh ^moi Dr^rOiioiM^ ^mm S¥^. m^' n aoii mx\ cir^wioig s 

gOII CHeofe ¥>d mOi IIH^e ¥id 5iM(3)^¥El 4^£Joffe 3:!0ID. CLFEIAi. 0l§e ^iJofXI S¥Oil 
^ e^aj<5^2j ^uHOli 2I6H ¥ti SIMS^EI 51^^ oH^mH. ¥^ a)M2j m±o\0\ Ef?-I S 

2 ^^£H^ ^afAIEiD. 

□eOlL 2} mtl9\ g^aOil ElHoH £ 8 LHII IE lie ^^o\(n m^6[D\^ mU. £ S^H A(51)2f 

B(53):?f e^ofe S¥2I MS^SOIQ. m^B A (51)^ USB(55)^ ¥d 6iH A(59)0II S^oHl 9i 
D. 01 ¥tj SIM A{59)^ SXH :^l^§^ ^^^o^ =Ad 5M(63) S! ¥ij 5e(65)2f ¥^ BtlM WolU 91 
D. SE. 01 ¥tj S^(63) ii ¥>d 5^(65)2^21 SidOllAi Oie£j^ 5!^. AB ^i^S o^D. 

B A(51) ^^21 OiMSI^IOI<!5(applicatlon)OI ^^E] B(53)2^ mtlo\J\ ?loH S,^ S^e ^^^ofS. ¥tJ 
aiM A(59)fe DDBa(60)(Device-Device Bridge-a, □b^OI^-□bfOI^ ^^X\ a)M fedl^^o^ ah^ . 
eAl^D. 01 DDBa(60) (HI EHoHAife UmOW ^^Ail6l D\^o\D\^ slD. s^S. B{53)£ USB(57)0II 21 

oH ¥t! 5iM B(61)0jl S^m:!! ^ID. ¥t! aiM B(61)fe ¥i^ 2M{67) ^ ¥>d SM(69)2f ¥^ xH^ BS 
eeiioHQ SID. ¥id aiM B(61)fe ¥^ 5iH A(59)£} eiJof^ S¥(HI^ DDBb(62) (Device-Device 
Bridge-b, Clbmi^-Cldmi^ MaJI b)B fefiiSjog - D\mK\2}D. 01 DDBb(62)fe :?l^2^o^ 
DDBa(60)2f SaSfES. LfStHI ^^Ailol D\^o\D\^ SD. 01 DDBa(60)iU DDBb(62):?f g^Ei A{51) * 
SSEi B(53) 2i2l giJe SSD, DDBa(60)S¥El DDBb(62)S2l ^tl^ ¥^M aiy BM ^AI£1:D. H 
SICH^ ¥t! A^ ^oH5JD. 

USBfe s^^2l EX\2\9] mtl2im f?§oH2 Sl^B^, ^:^^M^¥Ei2J M^e &Xi:^f e&ofe 
g>^^OI xHgEIH 2^D, C[^^}A^, USB2j o\0\\ ^±^2} ^±^D\ D\mom mti6\^ mJ\^6\D. 

B^5L o\m ^±^D\ am ^±^2i sxi^ai esfsfan 6\^. o\m 6K)!i ^iHotfe sxi 

2^21 aOl m^sJofXI ^ma. CEFSlAi, OOBa iy OOBbM 212121 S±M LH(0!^AIOIICHIA1 

^ ¥^ 5lH UI)(HI yxlom. :)}&^SjB Sxl^Ai S^^AI^iD. I1EII2 01 DDBa2f DDBb ZIOIlAi ¥>^ 
miiim ^AIS^o^Mi, S^^iM2i g^Lie :?f^ot>il DOBa §J DDBbfe ^^Ei A §J S^Ei B Z}2j mtl 

e ?ioH ^^lElH^. DM €^Ei2^21 mtl%^ AHSIHI 0DB2I i^g MXlom E!Q. S ^AlOtlOllAi^. ¥d^ 
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B\^:>\ ^^OiemiHl aillSI. £ 1011X121 M\0\ A(\7)J\ OI DDBS 

OIMalOIM(emulate)o^£^ oH£ mH. ^iSS :?H^o| DDBM 6^H^I0^^10S ^JI6H£ SO. SS. ^id ^ 
£ 83} ^^01 ^BSOIl COEf. Zf 0I2I2I J\^m EX\ 21 mtlE: SAIWI D\ 

E 9011 DDB{71)2i m^m £A|o[D. ^^aOilAi eS. USBOil 910\k\o] §,^xl^Ai e^^of:*! [fflg 
Oil. g^H^OIIfe USB £iafllI0l±(71a)M ^Jl 910, USB 21ElimOI±(71a)^ gSH^^BSI fiSOll 
USB2I HSSeOll fffHi e&§[D. £ 121 S1H(32) LH2I ^^tlD\{A2\)2^ mtlo\D\ ttHSOll 

£!Eini!0l±(71c)M SIQ. SSEi^^Ei2l DilOIBM ^tlo\0\ ^^tlD\{A2^)0\\ 2loH ¥t1 tl 

^^Ai (Di;?ni2i SE^ ¥^ ^<^=^lJ:?l(A21):?^ aj^m ^sa^^aa Mgoii gSoFoi 

[Di;^FX12i CilOIEfM e^oH M tHIH(71b)£ ^SofD. 01 WIH(71b)2j =?^^ 0\mel 5101£f£ 

mx\2}, USB °iEinilOI^{71a)^^£i ¥^ £iaiH10l^(71c) ^^l^gil} Zl ^^^SSHM U^fS^ ai£ 

:)^^o^D. oi ^'AiojioiiAife ddb^ jaioi a(i7)oii 2ls^ fea^ie! citjmi^oDi rasoiK tHin(7ic)fe w 

iH(19)2l ^¥^01 EID. 

□eoii, ssa A(5i) ^ m^a b(53)d\ m^m mmo\D\ m^m ^sspis sd(e ]om^). cnD\k\ 
^. m^a A(5i) m2i O)sa9iioi<i3oi s^e ^^^§1 uayiDC^E' soo). s§oi m^o\ 

¥id SjM(59)^ DDBa(60)2l ^ ^Aimn, DDBa(60)Oil ^S£}D(±^' 810). 

5E. DDBa(60)^ ¥^ olM A(59)2^ Cldmi^ IDM B. IDS ^^SoH£ ^Q. 

ndiin. aiM a(59)^ ^ti m^o\\ ^xi b(61)2) m^m ^^e^u. ¥^ sih b(61)2i 

nH^ioi m^m a(59)^ J^il^2l nH^2i ^ti Boi^'g eioH xh^ sm suaoni. 

^:?l ]IH?sl2l <^{ilS D\:)\mD(±m 820). ^^^^ 3^:^l 01^^21 SLIHOU 2loHAi£ ¥id 5|M B{61)21 m 

^01 <^<^£i Ji 3¥0ii^, ¥id A{59)^ 51^021 n :x:KiJ2i Ai±ii§ ^::)| nH?L!2i ^iii aoi 

ae :?^S ^tl ^aigJ ^0121 1/2Be JISAItiD. OIOII SrAiAi. ¥d Si^ A(59)fe ¥61 2«E| 
H(active)^ 6H1, ¥^ ^101 3eHH0ll 2loH ^t! B0IS2I eXI§^D. 

¥^ A{59)D[ ¥id 5|H B(61)S^H2I ffij^e ¥id ^H^ BOilAi ^^6^a(^ij 830). ¥^ SIH 
A(59)^ X\{ilO\ ¥id xHy A^ ^§£1^ USB Al±g2l DDB2i LfEiLHU. ilH^S ¥^ xH^ 

B^ ^^ii&[D(±ii 840). B. ¥^ 5jH A(61)^¥a21 ^::)| UH^OII DDBM m^m ^ 91^ UEHJiXi 

Sfe S¥Oiife. iiHeie ^tim ^ sid. ndin ¥^ b(6i)^ §^ nH?ds ¥^ xh^ b 

^ ^^Js^Q(^il 850). an £Al£[ ¥6j 6iH ¥^d SM2I S¥Oilfe 21^:^^ Si::?F ilH^Oil Hi^a 
01 S!2!D. 015!^, ^lEH ^sfM ^:?l IIH^ LH2i dIM gsog UBLHfe S¥Oil 0I§£II2 2i:?l (Dl 

^OlSiD. ZIEJU. 2! etiOllAife mm ^^EH ^SM eXIo^XI 3¥£ Sl^H^. Si^M S 

^ aj:>f nH5;joii si}Ai3i^xi2i o\^^ ^21£^oid. sj:?^ mi^^e ^iiim ¥6d siM a(59)^ acks ¥ 

tl B(61)0il ¥id xHy B^ ^^ll£^D(±ii 860). ¥>d 6]^ B(61)01IAi^ DDBb{62)S • D\m 

6H). 5^ y^2l m^m mmD{±m eiO). DDBb(62)^ ¥ti B(61)2f CldFOI^ IDM 

i^^D. B, IDM SSoH£ mU. EE. DDBb(62)2l • D\m^ HH^Oil m^'o\0\ mo\^m 

¥id aiM A{59)^ ACKM ^iiiie[ ^. ¥^ xH^e S^oHl. OI^B X\iil^\ AI±:ijOilAi A^eo^fe ¥d xH^ 
AS. DDBb(62)M 4^6J^HS ofe Illi^^e ^iiia^D 880). 015!^, 5|M 8(61)M ^^tl^HSAI 
DDBM ^tl XISoFS SQ. Haill. ACK ^ m^im ^^e} ¥>d B(61 )^ IIH^e ¥d 

xHy A^ ^>ii£[D(±:U 890). liH^^ie ^^^a.^ ¥^y A(59)fe o^:^^ HH^S ¥d xHy AS 

^<!ii£}D(:^ij 900). ¥6j B(61)^ 33^1011 g&o^W ACKM ¥^ XH^ AS ^^iJ &}D(:^:^lj 910). ¥dil 
eiH A(59)^ ACKS S¥01l^ 01 ^2! IIH^OIlAi^ DDBb(62) 0I2I2I 3dS JISe^D {±m 

920). {L\^\k\, ¥>d B(61)^ ¥^ xH^ AOIlAi XltilM M^M ^tim S¥0{|fe. 

ACK::>F ¥id 6]^ A(59)01I 2I6H 3ie 2i^ES. ¥^ A(59)2I Cidmi^: ID §J ¥>d xHy 01 

AO] 5! DDBb(62)2l HS ei^S CHemOl Al^ Q(:^gJ 930). eim. ^tl 51^ A(59)^ XIS);HI m 
B ¥d 5iM B(61)2I Cldmi:^ ID ^ ¥6j xH^OI BB 5i ^ DDBa(60)2l HS CHeo^01 
J\Q\h\^Q(±m 940). B. Ol^i^S ^SOI eSof^ as O^LID. DDBa ^ DDBb:'^ ^^^^ A 
a g^a BOII 2loH ^^ElOIOt §^D. Olfiis^ xHEIfe EE 4011 SAlei XHSIM ^^a£} ¥id Si^S iioHOt 
D- 

OlOil [[f£f, USB 0iEai±2K ¥^ xHy2l SSSK SS y^2f. CHeSfe ¥^ 61M2I \DD\ ¥^ 5IM2I EilOl 
MOil CH^ohOI M^aH. Ol^i^^AM 3^21 ^HOI m^BD, 

zmm. ssa As^a ¥tj ©ih as edj 2^:)^ ^^^^ 3¥2i xne-ioii choH s iie m^6\oi ^sapis 
£[□- ^^a A(5i)s¥a ^^a b(53)s2i mti s.=?m^^tim ¥^ a{59)^(^ii looo). s^a 

A(51)01l NAKS ^t:ii£^D{^il 1010). mill. ^Sa B(53)0il ¥id 61^ B(61)2I Af§ ¥^ xH^g 

S^ofW H XH^S ^?IXl6H2. 9HdlO]S S^sP m QllOia flU^Be ¥^d SiH B (61)S ^tM£.K::i(±: 

^ 1020). EE. mt} fi^^ OUT senf 0ioia m^m sihdniB. out s^s mD\BD. mti Q.=?m ^ 
tie\ ^, Qioia m^m ¥>d ai^ bcsdoii ^tio\j\ 7)\x\ ai210I S¥E sioo^. Qioia iih^lib 

DDBa(60)2l WIHOII »Ss^Q. 

Hioia m^m ^tiim ¥6j bcbd^ Dg^^^si! m^m a±s egoism oH^om, ^tisi 

IDOII CUmoF^ DDBb{62)2l dllHOII 01 QIOIO IIH^g HaAI^DC^gJ 1030). D^^Si! ¥>d 
S¥a2l ^tim UaUiH. a±SiJ(upstream) ^t^B ¥>d o<^S2l ^tim UBidlD. 0! 3¥. ¥tj dIM 

A(59)S¥a ^^aes aioia w^s o^±^^ ari^oia. zidiu. e^^2i ¥id Hss¥a2j ¥ 

>y ojMS2i ^iiiOl SBS S:^iSii ^i^oSAi =?mm ^ 9Jta. DDBb(62)2l WfflOil CHIOIB M^m x^&m 
^ S¥OII^ ¥6j 51^ B(61)fe ¥iil 5iM A(59)01l ACKS ^^ySD(i^il 1050). WIH:?^ 
Ai 4^ ai^ S¥011^ NAKM ¥>d 6]^ A(59)0il ^6i£[D- 

zidin. ACKM ^tisi ¥d A{59)^ g^B A(5i)S¥a mm ^tlx^2\ mm mmm 4^tisi S¥. 

a A(59)0il ACKM ^iL!§[D(±gi 1040). SEsl, ¥^ alM B(61)fe S^B BS¥a2l Mil Oil e&ofOI 
HIOIB EH^liS ^^s[D(^gJ 10160). 0I31S ^tlel ^SEi B{53)fe ACKS ¥^ 61^ B{61)0il ^tlo\ 
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BS. OiaWl gSoKS 81^ B(61)fe QlOie M^S XHSoFS tHfflS oH&fAmQ(±U 1070). 

£ IICHlAi ^tj olHPJ SSHOII CHoH Mo}^ SS>s dDB:'J USBWI g^E! CldfOl^SAI CHSafD. 

0121 ^'01. DDBB axloH 21 §dJg Sotfe 3^, DDBfe ¥ti 5M2I giJBffe Dm ¥d xH^e At 

9I6H i!3M.SJIe»D. AI2f Olfe} gtJOl SSflXIXI Sfe SBfe ^±MOII eioH §BE!Q. 01 AlZfS S 

ois as PtfeotD. ^s. £±M 2} sdssi i!3:>t stsa usb ai^ss exis <^ sjq. ddb^ sm 

mX\ SgS 4=dLJ6Ja §B XHBIM aSfE^ SO. Alr^iHOI gZimfe 2^ iJHfe Oi:?IAi 

fe, 7\m OI6fo| S^Ollfe Si^M 21 SdSI UBS SBotfe §1Q. (a) USB s±£OII 2l£f S 

§. (b) AteXKHI 2ia diaie. (c) 5JU£I Vd LHBI 3^s» 32121 Oiiei. (d) ¥d 61^ SEfe ¥d 

S^2] mi\, (e) a§ AI21 01^^21 Sd2l ^XH. 

m ^ ^±E.m 9im §b sss ¥d aioi m^w 210H dm aeaa. oioii mEi om ^ z±^2i 
E SB x^E^:>^ SoHSD. oia 012121 52joii asf SBg dm ^21 xir^noiife sxiaii s^d. ^^chs^ 

21 AI^UOIIAIfe 01^21 M§i!2|dOIIA12l OII£l Sd2l ^XHOII 2JoH MB XiEIPJ SoHSD. SBS DDE 

5lH Qg,'0fS AI2} gBg IHAf§a gJD. 
Olfe^at :)|^(arrangement)OII 2I6H 0H¥ 2iBof:)ll Ul^gi 3 (network)* 4= □df01:±:S 2j 

Ail±ofe 31]U aasi S^st a^ao^ S±MM XlSStfe aOI IJJ^otD. eie, £|§ 2>oi|Ai 
af2l SdODI OHSOII. L||eoi30| gnjIJt £g6fe SSSD. OI3!e Sd^ SSfe S^OII 

fe. g2i s:^ies gjHS o\Cf\ sds Sit 4= S!D. oi3ig fe^:?! :ii?oii 5fe ess j\d\x\ sm. 

#(layer)2l HSSSOII 2loH :'t^oHi!Q. B, fef^ am\± HBtOIWCdevice driver)^ • SSSXI2} 

mti SS2I ^xioii sugjs im. usb S:±:M 2} sd-mm?-ia2i us gai oiHai:±:S sss S2:>h zi 

D. 

oi4»e. ^aisAi. s asg fef^a ^Aioiioii asaxi at^a. oii« m^. ¥d si^o), ¥d cmjoi^cs) 

LH2I S^2I gEI SJ2I2I 2!2€Ai. ^#§1 ;H£JS MMM ^ iJ2l2l mum m ^ 2i 

a. sEm. ssEKDoiife USB ?m'as stu^^wi sAistxi atsiJiB ^4=:)h ^xis 4^ aa. ¥d ss(5) 

oil CHoHAiE □Omi^(7) Sm^^OII S^EIII SJIB, ^4^:H S^S 4= 2JE^ SSmfe 3dE Ilf^SJD. SE, 
£ lOIIAife ¥d 8I^(3)B gsa(1)21 2IV0II axISFE^ SAlofH 2iXIB. gSEI(1) y^OII ^XloJfe 31 
E PffeSfQ. S&of:HI, ¥d 5^(5)^ □bJOI:^;(7)2l 2I¥0II mX\^0\ SiXIB. 0I31S 011^1^(7)21 LH^ 
Oil axlofS^ otfe 31E :3tfeotD. ££§.►.. flIOl Sbd USB BBIIIIOI;^ SbdS 

OlOI3SaSSEI(microcontroller) a HgZlS(program)OII 2loH CHXII D\^o\a. 

SEm. £ 8WI EAIef D0B2I ^'U. ¥d SM2I 4*^ a2|SjOID. £§f, SSEI2I ^'S teElfe 31£ :»mol 
D. DDB0IIA12J Dm gJ2ISAi. E 9011 SlSEIfe 340! OIUD. E 1O0IIA12I DDB2I :>ie tHEI 

fe, EAiE! Boigo^ lymxi ^otE ^^naioii stfs ^xi s¥e sid. oiis sa. s#h b^21 

DDBb(62)fe ^D(830)iU ±11(850) AfOIOIlAi ^AIStE^ 6HE SQ. 

SE. 4f:)l ^'AlOIIOIlAi EAIS 4=xlfe g ^AIOIIOIIAi2l 4'»SA1 ?a(implementation)2l g^ag fflaSJfe S 
¥011^ SBSI 3iOIQ. 

USB2I a-s \i\±m ¥d£ia ohoii ^:?ife sxiib ^^sfe gfss xiigit aisJD. 

SEm. uses ¥d§f§»E€Mi. ^loiM s^2i ¥s • s»i§ sioHH. □ufoi:^2i • o\mm somy\ ^ai 

g 4= s!E^ s 4= s!aa. 

¥d USBOII 21§} ^^ gAig pj^siiHI 5jfe ^^S HISS 4^ 2i21D. 

(57) S?21 a?! 

1. gSEI(computer)2f SdStfe HI1 ¥d S^tl (wireless apparatus)OII DISH III2 ¥d mX\D\ 
S S|i!6l= ^^a(method for establishing a connection)OII 2J0IA1. 

&^:»i mi ¥d SXIS2I s\Dm^ 3de udui^ i^jg fef:>i xin ¥d sasva 4=doife 311011 m 

S6I01 Ifd2l sa(identifier)M 2Ssl 2^ HHfJ (connection request packet)S ^doffe ± 

mm. 

SSa2l bH:±:0ll mm Se» sa§t §^ oi:Jt IIH?J(connection permission packet)S 4^dol 
soil eSoJOl ±§21 nilllg ^dSfe ±gjjll. 
m2 ¥d &Xm 4=dXH(designatlon)^A1 XISolXI W3im 4'dote 31011 §So\0\ tii± S 
OlSofOj ^§(setup)§ Stot^ ±g| 

s sifotfe mm 

m=?m 2. ^^asi sdofe XIII ¥d sxpi XI12 ¥d sxi2} a^g amstfe g^aoii aoiAi, 

&^:ii X112 ¥d &xig^a n sea sasife q=? w^m 4=doife 31011 s&sjo) 6^:?! XI12 ¥d 

Sxl§2S gsa2l tfl±0ll atsl XIII tH± §eS ^^olfe ±i!2t. 

^►31 XIII ti\± sa« a^ si:*! m^m XI12 ¥d sxis ^dsj^ ±gJ2t. 

y:)i 1112 ¥d sxis^a ±s2i i?js 4=doife 31011 esstoi fe*:)i sest ^►:ji jiii w± shm 01 

§3101 a§g Solfe ±lli!}. 

ssa:»i &01 XI11 tn± saoii oiemoi XI12 m± sag ^^si 4f:?i XI12 m± sae oissioi 

^Sg Sol^ ±ij 

g ssotfe a^ 

3. asa2J Sdofe XIII ¥d SW:>K Oia SXI£J edSlfe XII2 ¥d mX\2i ¥d gdolfe 
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afg(method for communicating in wireless communication)©!! 

4}:j! g^Hs^ae! &►:>! o\m sxisjei mti 9^0!i sssfw gg :>is} lhoii oisi sx\d\ x^^\m m 

him 4= 2ife fe^EHOII afe as o|Dlo!fe NAK tJSB &^:)! gSHO!l ^g6!fe 
fe':)! H!2 SxlOII ^^I?! gdJ ^tio!fe ±g! 

S?S4. fllSifOli £!0!A1. 

Aj;7l gAi o:p:)j Afpi o!E! QIO!Q S^, feflli H!2 ^tJ S»S ^tJEIfe StJ2! 2^2J S 

»!!, mioiEi:)! ^^£ife 

as o!^ §6< g^S. 

5. SXI2f etio!^ B1 ¥id Sjti:>! HI2 5fx!£J ¥id S6Jo!fe g^gO!l 9lO\k\. 

Il!2 ¥tj SX!S¥Ei GIIOIEja Bm 4=<iJ5fe 3iOII gSmO! Ola SxiO!! 

Sfe :i:i!jl!, 

0!S! SX\^^B QIOiEfM =4^6Joffe 3dO!! gS6!a ^:?! 0!S! SXIO!! ^SS! OilAiXIS ei^6!fe 

iU. 

^:)| Q!0!BS m ¥t! S»0!l ^6Joffe 

S^if 6. gSEi2f StJSte «!1 ^il Sjci^^a fl!2 S7;I0!I &^EH SS!S aSsffe ag(method 
for notifying a state changeXHI SlOIAi. 

^:)\ ^^E!£^E! mi^\ Sg(suspend command)^ 4^jJof^ ^01! SSohOt m2 mx\ 

eil m. m ¥d SxPf SII 4fEH2! 3a§ UBLH^ ^EH aiMCstate b"it)B SSote 

^:3! IIH?J(periodlc pacl<et)S ^tJoFfe iU. 

SSas^a IH:)H(resume) SSM ^^'iMSJfe 310!! mSoKM ^Iij HI2 ^XU\ £!0!IOIM 

fefEHCenabled st9te)ej 3dS UQLHfe fe^EH b!SS Sif6fe M^im ^6Jo^fe ±1! 

S Si^oi^ &»EH ^Sf £ie g^g. . 

7. H!1 ¥4ij BX\2l Sdo^fe HI2 ¥d l^XOi &^EH S^tJS ^S!o!fe a^a{method for 
performing a state chanQe)OII SiCHAi, 

X\tl°i fefEH:"! □±0IIOIM(disable)£J 31S UEHH^ fefEH Hi^B Hlf§t ^:J! W^S fe^:?! flil ¥ii SXiS 
^EH 4=tJoffe 3d01! SSohOI ^^:>! ^:)\ 4=tJ 013011, fef:?! »i1 ¥ii3 S^CiS^H 4:§2! SSS =^t}^ 

^:)\ ±S2I S§S 4=tloH! Sfe 3^, X!dS 2^ 0!2!2I 4^EH^ S5!A!3|fe 

a ssofe fe*o) asj s^a. 
s?if 8. m7mo\\ siCHAi. 

4?:)! SSS SXI ££fe □:i:OI!0!S Sg2J 318 ^§2S o!fe &>EH &m MW g^S. 

S^lf 9. S^Jo^fe SX!(wireless apparatus)©!! l^oH S^S Sfiloffe ^t! 

Db!0!:^;(wireless device for establisliing a connection) Oil SJOiAi, 

MD\ ^61 S»S¥a ^t! tim.m 4'^Jo^fe ^y(receiving unlt)2l. 

V4d S»0!! ¥d 6JsS ^So!fe ^ti (transmission unit)2J. 

4^:)! ¥4d Sf5cis2i s^s a:Jts!^ 3is UEiu\^ IIH5IS fef:?! 4=tJ syoi ^:>\ ^ti sxis^a ^^iijsfe 
31011 gso^w xftJEi see sih?t a.=? W3im ^{^oiE.m ^ti ^yo!i:H! s§o!3, &►:>! 

ti\±m mm tii± §es 2ss 5^:?^ nii?js fe^:)! 4=d ^yoi =^iiJo!^ 2ioi! gs6^o^ ±§ 
oi iiii?is ^iJotE^ ^tj syoii:Hi s^sm, md\ abjoirr^s ^iiJ^isAi iissui nii?iiM 

fef:)! ^{il ^yO! ^^iJofe 3101! gemOl SSM 0!So!01 Sofe fl!0! Sy(contro! 

unit) 

e Sgfo!^ ¥d □d!OI^. 
S^glO. HiggOII S!0!Ai, 

MOi wys 

±m9\ m^im ^iiim ^m. ^►:j! cibFoi^a ^tlx^^k\ xissm sife ifiis 4*iJ ^yo! 
^tim 31011 gs6!0) fe^:)] Q=? w^m ^timE^m ^ti syoi!?!i ssoffe 

3!e ^SHS otfe ClbtOi^. 

S?S 11. aSH2! SdS!fe ^d §f»(wireless apparatus)OII 2101A1. 
¥d dsM ^'dotfe ^yiU. 

^d dsB ^do!fe ^d sym, 

¥d uti\o\±^^B n Mm ssB 2? MfLis =>d ^yoi ^^dSf^ 31011 ssofoi ^» 

D\ ^d cibmi^gos asas! w^oi! bsi m^ see ^a6!]Q, mi see s.mm 
m^m 4}:>! ¥d UbfOi^s ^dsfs^ #d ^yoii:Hi sssfu. ^d Db!0!±s^a 

±S2! nH3;!S fe^:?! 4'd ^yO! 4^do!fe 3101! gSofd &»:?! ^'^ §a£! ^^Z)! fl!1 b!± SSS OlgofOI M 

sm ssm, fef:)! ssa:»F an w± seoi! a!go!oi n!2 ti\± s^m ^^m m \i\± ms. 

m oisofoi msm ^o\^ mo\ $y 
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s=?m 12. ^iiiiifoii sioiAi. 
6f:j| mo\ syg 

fef:>i 5i:)f w^m ^tim ^ :i;§ uoii ^:)\ ±§21 hh^js ^ti syoi ^^djsfji 

a=? w^m ^tim ^'d\ □ti^ol:iia ^^dJ^SAi xiggf w^m ^ti6\E.m ^ti syoii 

3dS ^gog olfe ¥d sxi. 
s^if 13. miiifoii S101A1, 

¥d cibmi^g^H ±§oi im^s =^6Js> ^011 ^ti syoi ^ao^fe imsjoiiAife ^:)\ 

as ^§0^ ofe ¥dj sxi. 

S^ihU. g^aa S^Jo^fe ¥d Sj^lOII S!01Ai. 

Oia SXI£f gdofe ¥d □mOI±OII ¥d iJSB ^^J5^fe ^d syiu, 

(a) ssHs^aa fef:)! oisi sjcisfEi sd 2^011 gssfoi, ms uis lhoii. fe^iJi oie! mx\Di »£i 

• ^Alif <i S!fe fe^EHOII gj^ aS o|Oimfe NAK fe^:"! H^BOII ^smiD. (b).^^:>l cibmi^ 

oil fe^:*! ed ^dof£^ fe*:*! ^d ^yoii:Hi sg^fe nio< 

§ 5S5fe ^d SXI. 
S^lf 15. mUifOII 2i01A1, 

fef:?! xiioi sys 

^d Obfoi>;S¥Eisi §sg ^61 ^yoi 4^ds nHShxi, ^►:?i mti 2^21 east 2^011 

olOI §g LHOIj NAK dsM fe^IJi SSHOli ^Sofe ^ 
3dS ^§2S olfe ¥d Sj:l. 
S^a 16. ai14SOII 2!0IAi 

sd 2^:)i OIE! sxis^aoi QioiEiB 5[^3fe s^. 4}:)| nioi ^ys 

fef:3i ^d cibmi^s^a aioiHS ^ti ^yoi ^dsife aoii sssiw ¥d □bioi:^;^! choH ± 
ssim^m ^dms^ ^d ^yoii:Hi sssfn. 

fe^:7| Sd 2?2f SaS 2^01! §&ol01 =?=dS QIOIBS 4^:?! ^SaOII ^Solfe 
3de ^S2S ofe ¥d §fxl. . 

m=?m 17. OIS! Sj|£h SdSfe ^d CiyiOliirCwireless device)©!! S1.0IA1. 

¥d sxis¥a ¥d dsg <^d8ife 4=d ^yju, 
fe^:ji ¥d szloii ¥d ds« ^doife ^d ^yiif, 

&^:)i 45d-^yoi &^:ii ¥d sxis^a giioib°i a.=?m 4=doife aoii sssich ois sxioii a- 
^ 2^B ^asm. oia sxisva QioiEfs 4=doife sioii sssioi oie! sxioii rtsa oiiai 
xm sidofn, aioias ¥d sxioii choH ^dsiE^ ^:)\ ^d syoiMi sssffe sioi ^y 

s sg^o^fe ¥d cibmi^. 

Sethis. SSa£f Sdohfe ¥d SXIOII SJ01A1. 
¥d DbtOI^OII ¥d tl&m ^dolfe ^d ^yiu, 

gsas^a sxi &mm 4=dS!fe aoii gssioi &»:?! ¥d ubtoii^ofl sxi sge ^dsic^ 
^d ^yoii:ni sgoni. mx\ s§ ^d ^ fe*:'! ¥d cibioi^iif gii ^^ehsj as uauife ^►eii biM 

B 5ih°! ^:'l iIII?iS ^dolE^ ^^D\ ^d WyOiMI SSoHl. S^a^^a IH:iH SSS 4=dofe 

acHi ggoiai ^►:ii ¥d ati\o\±j[ 2101101s fefEHSi as UBLHfe fe^EH biss ssst ^:>i w^m ^do! 
as ^d ^yoiMi s§5!fe moi sy 

SSS5!fe¥dSX!. 

19. ¥d 5fxl2F Sdofe ¥d ClbfOI^OII SJOIAi. 

fefui ¥d s^is^a ¥d ti^m ^tioi^ <=d ^yiu. 

4^:71 ¥d SJtlS^a X^dS! fefEH5f CI^OHOIMS! as UEHJIfe 4fEH bl^s ^:7I IIH5!S <^d 

syoi 4^d6ffe aoii ssofoi ^^d\ ^z^i iiH?i 4=d oiaoii 4f:Ji ¥d sxis^a ^sa mmm =^Mm a 

£!J|0| OI^S SaSf^. ±§oi §§S <=do!XI afe S¥ XtdS 012121 fe^EHS a§tA|3|fe X^l 

0! ^y 

■m sso!fe ¥d cibmi±. 

S^S20. ttl±g SSofe SSaOII SIOIAI. 

fe^:)i w^oii s^a ¥d sx! 
¥d mx\^ 

¥d dsB 4=d6fe 4^d °yjU. 
¥d d^B ^dojfe ^d ^y]U. 
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(a) ¥tJ cidfoi^s^a 3 i^m ssM sssf 2^ ifflfje 4^^] syoi 4^ti6jfe soil ggsioi 
^tj cibjoi^sos ssaa w±oii nii w± sas ^Som. (b) ^fui nii tH± ses 

s.mo\^ §^ si:?j nH?i!S fe^:*! ¥t! 00^1:^:011 ^tJoJE^ syoii:Hi sssm, (c) ^ed □ 

moi^s^a ±§oi iiH?jg syoi ^^diisife sjoii sgofoi Mm m^2i an tH^:; §a 

s 0lgo^01 ass tsem. (d) m± asaasva «ii w;^ seoii CHSsfe »i2 see 

S?S 21. W^B Hgolfe SSHOII 2i01A1. 

0<S SXl£} ei^oJfe ¥iJ DtifOI±0ll Vid tisM ^6Jolfe ^ti SySJ. 

(a) giSMas^asi oiss Sji2f2i stj e^oii sso^o^. dis lhoii oie! 

S^if22. tH±:S SSofe g^aOII SlOIAi. 

¥d cidfoi^oii ¥tj iJSB ^^lJ6^fe syju. 

(a) aMSEHs^a §xi sss 4==^Jo^fe aoii s&sto) ^ti cidfoi^oii sxi sgs ^fj 

oj£^ syoiMi sgsm. (b) mi\ mm ^ti m. ¥tj cidmiri::?! eii fe*EH2i 31a u 

amfe &^EH di^s s,mm w^s ^tid}s.m ^ti ^bdoii>ii sgsm, (c) ti\± ^^mii^ 
¥a ih;h mmm 4^6Jofe 31011 e&moi ¥a am\±^\ eimom ^mei as uamfe &^eh diMB 
ssef DHfJs ^tJojfe as fef^i ^yoiMi sam^ moi 

a sifofe asa. 

s?s 23. mi asa:?( H12 gsa£f£i s^ds s^s sfiisfe g^aoii sjoixi. 

nil SSaS^aej SSOII ggStOl ^:J| BII asaSI m±OII DI§[ Siaffll0l:^:(interfacG)2} ^ 
6j S6J0II ^^E! GilOIBB XlSoh^ Uiffl(buffer)§ SS^SF^ Jill Cldmi^ M^XKdevice bridge)S 

:?l§(activate)offe ±mm. 

m gsHs^a ciHioi± aaxisi m^m s^:)fo^fe niieja 4f:)i H12 a^a:'^ Atsoni sjfe H12 ^ 
JH^oiiAi 4itj6ffe 31011 s&otoi All asa:?h A^so^^ an m'doi ms.m s.mm 
nH3is M2 xH^s m ssaoii ^djmfe ±^m. 

ii\2 s^as^a 5<:)j m^m H12 ¥<y jh^giiai 4=tjofe aoii ^sskm ^sei w^m ^ 

D\ HI2 ^id XHy^ l\\2 gSaOII ^<i!ofe :i:i)ilf, 

4^:31 JII2 asasi di^i^oii chs 2iBno\±9} sijoii asofe diicibb nsoife dims 5ES5^ 

^ i\\2 gsaoimei H12 ciumi^ aaxis Jisst iiHaia. Jin ^ti mys ^ijmfe ^^naj. 

m ssas^a §^ hh^jb m ^id xh^oiiai ^^tjoffe aoii sssfoi fer:?! 112 ssaoii 
i-iii ¥id xHas §^ 8i:)niii?js «<:dofe ±ua. 

H12 asas^a 4i§2i iiHfis mi ^tj fliyoiiAi ^^tjsfe aoii esmcn jai2 xHya 

^'I?! mi a#a2l di±0ll asV X-in SSB OlSofM iiol^ r^^D 

S SSotfe i^D a^a. 
S^ih24. m23i}OII 2J0iAi. 

^►pi All cidjoirii aaixioii choh III2 ssB feS«o^fe ±m 
§ a ssst^ g^s. 

S?1J25. m2 gsa:'mi1 gSa£fO| ¥id S6JS S^S SfDofe g^SOII SIOIAI. 

m asa:?^ Atsstfe mi ¥id xHyei smb ss^t 2^ mtim m2 gsa:7t A^go^fe 

m2 ¥id XHyOIIAI 4*61 ofe ±iJ]U 

m2 asaa di^oii cHg} oianiiGi^fif ¥id stjoii aaste aioiaB »Sojfe minB sg^6^ 
m2 cibmi^ saxis iJiesffe ±mm. 
m ¥d sHys 3^ si:p^ ]iHfi>§ ^i^i mi s^aoii ^6<m^ ±iyiu. 
mi ssas^a m2 □dmi:ii hsxib xisst iiH?ys ^^in mi ¥d «iyoiiAi ^ti^^ aoii g 
So^ol §^ 2^ mifLis fe^:)! mi asaoii mi ¥ti aiys ^tiote ±i!ju. 

mi ¥61 xHywiAi mi asas^a dhsis 4^t!8fe 31011 gs6^ol ±s2i P3ds ^ 

^:d6^fe iliiljU. 

mi asas^a m2 cidtoi^ asxiB iissm nHfis mi ¥id aiyoiiAi 4=idmfe 
31011 ggsio). mi ¥a aiysi sa2f m2 asaei w±oii am ms t«± ssb oissjoi ^§ 
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s asot^ am sfg. 
M a ssojfe sfii gfg. 

27. ail gSHSf S6i8ffe. HI2 gSBOII S^S ¥4i! SXIOII SiOIAi. 

= Aj Ajsg =^ijoJ= ^'iJ eS(receiving module)iU, 
¥tj iJSS SiJofe SiJ HSdransmission module)!!}, 

(a) Ji\2 ti\±Q\\ am 21EimO\±9i ¥tj StJOII EfSoffe aiOIBM HSolfe WfflS 5if 

oFfe HI2 ciumi^ Hsxis sstAism, (b) mi ssas^a cidmir^: ^axisi m^m o\d\6\^ w 

nil ^^B:)[ AfSStH 2ife jail ¥ij XHyOIIAI y:?! ^t! 2S0I =>tJoJfe 3iOII gSolOI 

m m^BJ\ K\§o\^ Ji\2 ¥fd xHya ses safsf §^ w^m nii ¥ij xiiy^ nn g 
sHoii ^tjms^ ^ti zmovin mmmn. (c) jan gsas^a m?im ^ti 2 

moi m\ xHaoiiAi 4tlo^^ sioii sssjoi ±s2i idi5!8 All xH^s fef?i BI1 asa 
oil ^tJSJE^ esoiMi s§s}]a. (d) fef:)i «ii ssaai w^oii chs 2!Hniioi±a ^tj s 

ijoii 5t^m^ HioiBM x^mo\^ wmm ssa^ m asaoiiAia an ciomi^ hsxim i\mm m 
E2 ¥d xHys ^tJofE^ ^d 2soii:)ii sgsm, (e) »ii sshs^ei 2? 
i?js &»:)i 2M0I fe^:)i ni2 ^ti xHyoiiAi ^^ijsfe 21011 gssfoi an ssaoii fe*:*! 1112 
JHys 5i:'f nH3js ^dsiE^ ^ti sschmi sgsfn. (f) mi gsas^a ^§21 nn^is 
fe*:?! JI12 ^d xHyoiiAi =>dsife 31011 ssmw &^:?i an ^d aiy2i ss.si ^':>\ mz ssaa bi^oii b 

mm: Ul± §SS OlSStW ^Se ^o^^ aiOt SS(controt module). 

8 2SoFfe¥dSJI. 

^=?m 28. an asa2} vd edsfe. ai2 gsaoii s^a vd sxioii.sioiAi. 

¥d dsM 4^dSte 2SjU. 

¥d dss ^dofe ^d s.mm. . 
aioi 

4=d sss 

fe}:j| an asas^a fef^i an asa?} A}Sofe an ^d smm smm §^ 2^ inifLie 
ai2 A}Sofe ai2 ¥d aiyoiiAi ^iiimn. 

^d 2ge 

ai2 ¥d xHys §^ m^i m^m an ssaoii ^dsm. 
aid ess 

(a) MJ\ ai2 ssasi tH^oii Dial £ianiioi;^£} fe^:?i ^d sdoii siSo}fe aioiaB nso}fe wmm 
ofe ai2 cibmi^ H^xiB :Jiesm. (b) an ssa^^a ai2 cihioi^ ^axis xissi nji?i 

g ^'d 2S0I an ¥d XH^OllAi <=dSJfe 31011 g&oKS 2^ iiH§L!S ^^aOII ^ 

D\ an ¥d xHys ^dsjc^ ^ti 2§oii}ii sssm. (c) ^:}\ 4»d 2§oi an ¥d aiyoiiAi 
fefpi an g^as^a mm s\j\ w^m ^dm^ aoii gssfoi ±§21 im^je fe»:7i an ^d ih^^ ^d 
oiE^ 4f:)i ^d 2goii?ii ssofs. (d) y:7i an asas^a ai2 ati\o\± msixib xissm 
nii^js ^':)\ 4=d 2S0I &*:ji an ¥d aiyoiiAi 4=dofe sioii gssfoi ^':)\ an ¥d xHya §a£t &^:?i 
ai2 ssa°i m^oii as ai3 a\± ses oissfoi idss mm^ 

¥d Sxl. 

s^a29. an gsa£t ^d sdoFfe ai2 asaoii gio<Ai. 

^d dSB 4=d5}fe 4i=d 2SIU. 

¥d dsa ^dofe ^d 2mjU. 
aioi 2S 

aioi 

(a) ai2 gsaoi w^oii oie» ejaiHioii^ifi} ^^:'i ^d sdoii a^si^ aioiaa xHssife b\mm mm 
ai2 □bioii^i M5!Jis ss}Ai3iii, (b) fe^:)i 4^d 2S0I ail ssas^a ciumi^ ^axiai s 
siiJiofe iiH3je fef:ji an §sa:?f Mssm sife an ^d aiyoiiAi 4=dofe 31011 gssKM 
ai2 ssapj AfSojfe ai2 ^d xHya sag sss q=? m^m an ^d aiys ^:?i an g 
saoii ^doiE^ ^d ssoiMi s§om, (c) an ssas^a mD\ m^m ^:)\ ^ti 2 
eoi an ^d xHyoiiAi ^tid\^ 31011 ggsfw d^ssi ih^js ^:)\ an ¥d »iy^ ^^rJi an asa 
Oil ^do}2^ 4f:)i ^d 2soii:hi s§oH1. (d) 4}:»i an asasi w^oii mii £jafflioi^£f ^d s 
doii sisoife aioias nsofe wmm sash^ fe^:)! an ssaoii sjoiAiEi an cibfoi^ asixis xis 

§1 iIll?JS &^PI ai2 ¥d xHyS ^do}2^ fef:?l ^d 2S0II:HI SSSfS, (e) ^d 2eOI X1I1 a 

sas^a §^ 2^ iiH?j§ ai2 ^d xHyoiiAi <==doFfe 21011 msma ^:)\ an gsaoii fef:)i ai2 
9d xHys §^ siPf m^m ^d6}E^ ^ti 2S01M1 sgsm. (f) an gsas^a ±§21 
m^m ai2 ¥d xHyoiiAi ^^dSfe 3!oii §g6}oi an ¥d xHyoi §a£f ai2 ssaai w 
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